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KL ever is thus divided. 


R 1 TH / LETIC | is he Arc A 1 9 5 
Every Thing, therefore, which may be numbered, . 
is the Subject of Arithmetic. Hence, not only 
ntegers, or whole Things, but their ſeveral Parts, 
are brought into arithmetical Computation ; line 
all 1 Things are, or ay be uppen Ariane into any Number = 


of equal Parts. > - 


Some Things are, hs? NY MVR in Obe by 
Cuftom divided into Parts, which have a particular Denomi- 


nation: As a Pound Sterling is divided into 20 Shillings, a 


Shilling into 12 Pence, and a Penny into 4 Farthings: „„ 
Foot is divided into Inches, and an Inch into Quarters and _ 
HFalf-Quarters; and the like of other Things. But it often 

y Happens, that Integers are divided into Parts, which have no 
particular Denomination, but are denominated only from the 
Number, by which the Integer is divided. Thus any Integer 
las a Pound Sterling, for Example) may be ſuppoſed to be 
divided into 5, 13, 28, 57, or any other Number of equal Parts; 

| which can only be denominated from the Number by which 
the Integer is divided, and called a fifth, a thirteenth, a 

| twenty-eighth, a fifty ſeventh — of a Pound, 2 what- 
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55 MATHEMATICS. 
In arithmetical Calculations, it often happens, that Integer: | 

are divided into different Parts; and a Number of thoſe Parts 
are required to be taken, which generally are leſs than the 
Number of Parts into which the Integer is divided. Thus a 
Pound Sterling may be divided into 36 Parts, and it may be | 
required to take 19 of thoſe Parts; which are called nineteen |: 
Thirty ſixths of a Pound. Again, if a Pound Sterling, or any |” 
other Integer, be divided into 17 Parts, and 11 of thoſe Parts 
are required to be taken, this is called eleven Seventeenths of a 
* Pound, or whatever elſe is ſuppoſed to be thus divided. Theſe 

—ĩ .- what are uſually called Fractions, or the fractional Parts of = 
I Things. But, as it is frequently neceſſary to bring thoſe |= 
ttt fractional Parts into Calculations, a Method has been invented 
tl ro expres them in Fi 898 5 "The I of _ which | is * vj 
= 4 to be thewy, Te i > : 


CCC. 
— . — — — ITE PIN 
2 + 


= fs the Netation of | Praffion, and their ir ſora Kinds 1 


. . Haris, 3 called; a 3 Number, is that by 
ei which the Parts of Things are expreſſed. Thus, if we were 
do expreſs three Farthings, a Farthing being the Fourth of a 
EH | Penny, thee Farthings are three Fourths of a Penny; which 
Ih muſt be wrote thus, 3 3, A vulgar Fraction always conſiſts of 
ml two Parts, that is, two Numbers, ſet one over the ather, 
If witha Line drawn betwixt them. To expreſs any Number 
of Inches in Foot-Meaſure, as ſeven Inches, you muſt put 
down 7, and 12 under it, with a Line betwixt, as ; which 
is to be read, ſeven Twelfths of a Foot, an Inch being the 
tmwelfth Part of a Foot. Ifa Foot, a Pound Sterling, or any 
other Thing, were to be divided into 100 equal Parts, in order 
8 a0 Expreſs 32 of thoſe Parts by a Fraction, write them thus, 
| is» that is, thirty-two Hundredth-Parts of a Foot, Pound, 
} or whatever was ſuppoſed to be divided. And the Number 
*# above the Line is called the Numerator, that below the (ns: 
WH  mnmatir: Thus, in the Fraction above-mentioned, , the 
„ the Numerator, and the 12 the Denominator : So in 
> iy 19 fue eee 5 is the mme and 27 the 
nominator. 
The Denominator is 60 . becauſe it 13 or 
Ti fon into how many Parts the Integer is divided ; and the 
Numerator is fo called, becauſe it fixes the Number of Parts 
; Hgnified by the Fraction: Thus, in the Fraction Wu, the 
Uenominator. 100 * that the IMP is divided * too 
| | arts ; 3 
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Parts; ; and the Numerator 32 ſhews that 32 of thoſe Parts : 
are ſignified by the Fraction, or to be taken for its W 
There are two Sorts of Fractions common in Practice; 
= poo: why Vulgar, of which we are now e dy ; And 55 
1 Decimal, of which hereafter, | 6 
= © Voulgar Fractions are of ſeveral Sorts; 3 that i is, either proper 
or improper, fi imple or compound. A proper Fraction is that 
whoſe Numerator is leſs than the Denominator, 4-4; 8 r 


- rator is equal to, or greater than, the Denominator, as £, 9, 
„or the like. Theſe are called improper Fractions, becauſe 
te 3 the Whole of an Integer when the Numerator 
to the Denominator, and more than an Integer when TY 
ek dg is greater than the Denominator. „ | 
A fimple or ſingle Fraction is that which, has but one 


PFractions above ſet down. A compound Fraction is that which 
the Word / interpoſed betwixt the ſeveral Parts of which it 


= conſiſts: Thus + of 4 is a compound Fraction, expreſſing 
one Half of three Fourths of an Integer: So of J of 3 is a 


Farthing is the one Fourth of a Penny, which is the one 
Twelfth of a Shilling, which is the one Twentieth of a Pound; 


Sterling. | 
Proper Gate: F oi often n in Dielen ot whole = 
Numbers ; for, when the Diviſor will not equally divide the 
I Numerator of a Fraction, whoſe Denominator is the Diviſor : 5 
5 This Fraction, annexed to the integral Part of the Quotient, 
and there will be a Remainder of 2 Pounds; | which, being 
placed over the Diviſor 3, makes the Fraction + of a Pound, 


Pound, that is, 8 Pounds, and 4 of a Pound, for each Man. 


the ] 135. 4d. ſo that the true Anſwer is 8). 13. 44. OD 
arts When a Fraction is annexed to a whole Number, this 8 
the called a mixed Number. Thus, im the Example above, 8 3 


ts a mixed SIE, 8 being the integral Part, and + the 
1 a fractional 5 


or the like. A Fraction is called improper, when the Nume- 


| Numerator and one Denominator, as „ or any of the 


hath more than one Numerator and Denominator, and hath - 


compound Fraction, ſignifying three Fourths of five Serents 
of two Ninths of an Integer, or whole Thing. Whſch Kind _ 
of Fractions are uſually called Fractians of Fraftions : Thus a 


and by F rations is wrote thus, 3 of 1 5 To of a Pound 1 


Dividend, but there is a Remainder, this Remainder is the Fond 


gives the true Quotient of the Work. Tbus, if 26 Pounds 8 
were to be divided among 3 Men, the Quotient will be 83 


to be annexed to the 8; ſo that the true Anſwer is 8 4 of a 5 


The chird Part of a Pound being 6s. 8 d. two Thirds are 
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; fraQional part; ; that is, it is 8 Pounds, and two Thirds of a 
Alſo, if you would expreſs 18 J. 155. it is to 

be wrote thus, 18 28, or, which is the ſame, 18 2, that is, 
18 Pounds, and three Fourths of a Pound, which is 15s. for, 

_ the à of a Pound being 5s. three F ourths will be 1 5s, This, 

| therefore, is a mixed Number, 18 being the integral Part, 
and 35, or 4, the fractional Carte 5; 

1 Having ſhewn the Method of the ; Notation of Fraftions, 
1 and the ſcveral Kinds, 1 e to 
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Poo ae are F ration. c Fraction. : 


Anſwer + I. £ Anſwer *; | 


bh I. Mae the 8, given to he aeg to an | improper 


1 raction, place 1, with a Line drawn betwixt, which makes 
The other 


i and is to be read, 8 Units, or 8 Wholes. | 


Examples are done in the ſame Manner, and do not require 
Explanation, 
Number be given to be reduced to an improper Fraction, 
wWwhoſe Denominator is given, that, in ſuch Caſe, the Rule is, 
multiply the given Integer by ſuch aſſigned Denominator, and 
place the Product over the given Denominator; ſo will that be 

1 an improper F e m_—_ to the given while Number, 5 


But it will be proper to obſerve, if 2 whole 
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Ys Anſ. 16 8 


| Exam. 6. : 


improper Fraction, 
whoſe Denomina- 
„tor is 15. 
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35 the Sum Tz placed over 4 gives , the Fraction ſought. 
„ r third W is done in che lame Manner. Sh 
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| Bram. FR The Integer 6 being given to be et 
to an improper Fraction, whoſe Denominator ſhall be 44 
multiply 6 by 4, the Product is 24; which placed over 4 
gives 7*, equal to 6; as appears hereafter by the Rule for find- : 


Exam. 5. The Integer 8 being given to be reduced to an | 
improper Fraction, whoſe Denominator is 2; multiply.8 by _ 
2, placing the Product 16 over the given Denominator 23 ſo is 


Exam. 6. Multiply the given Integer 12 [bp the = 
EZ - Devoanthator 15 (or 15 by 12, which is the ſame) ; the 
Product 180 e over LEE is Ys. the eee Fraction 


Article 2. ve reduce A mixed Number to an improper 


- Rake Multiply hs 1 part of ths 1 . by . 
the Denominator of the fractional Part, and then add to the 
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3 Now the three F rations to > be Now the three Fractions to i 
| added ace $25, te, and pd. added are Se, e, and , 
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Las; £ and E: — ne Add + 2 and 3 + and 7 + together. 
= pt 


1 E 


_— t 


2 


Es 0: Ant; | 
"Yoon 2 | The | given Fraftion Zan nd Ty * by 


Ne 


Exam. 2. The three F ractions reduced to 2 "a 1 Tens, 


BE TI 9 LT J 7 8 2 5 N R 
or IT; 8 85 S 2 

7 F 1 JJ %%% ̃ w ¾ ͤ6ũꝙd ̃ 30 OA 1 „C i nl Feat of 
n e ts e EG ee e e e 98 a o SHORE S ter Be . 


"The two APN > are done i in the ſame Manner T 


| Fin. 5 . = 5 ran. 1 5 

5 4444 25 75 and 3 + together. Add; Iv and 3 ; together. | | 

= i . . 
. 8 

L 

2 e 


= 7 90 240 


| Anſwer ith ' 


| Addition of W Frafiie, . 7 


l 12. To add compound and ſimple Fractions biker, oh 
Rule. Reduce the compound Fraction to a ſimple FraQtion, 
dy Art. 3; then reduce that and the given ſimple FraQtion 
to the ſame Denominator, by Art. 4; laſtly, add the Nume- 
rators together, under which Sum place the common N . 
minator, as in the laſt Article. : 
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ran. 1. 5 6 e | 5 | Bram. 3 2. | % red 
Ad; 20: 5 and 3 1 ele, 8 Add; 7 of 3 4 and r 1 ; together, „ 
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| Now t PRE two o Fraftions wo de "Now ths two | Fraftions to > be 8 BY 
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a 234 to Er, and 234 Hh 5 . 
7 dhe Anſwer,” . 3 5 
* Add # 8 LY, , and f AZ 4 is. ; 
the Antwer | „ 
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E Rock: 1. The e Fraftion ; + . 4 is | reduced, by ETD 
Art. 3, to 33; reduce that and the given F. raction 2 to the 8 
ſame 8 by Art. 4, and we have 287 and er; 
Iden add the Numerators 10 5 and 72 together, and their um 1 
8; 5 177 placed over the common Penker 1 5 is 3 the 8 
4 = of the given Fractions. 


to be Exam. 2. The compound Fraftion 3 ” of 3 35 . Art. 3. is. 

22. [deduced to ; then reduce r and fr to rr and rr, by 

5 Art. 435 1 y, add the Numerators together, 200 ag their OR 
dum over the Denominator 312, and 1 oY TILE for the 8 


bun of the n F actions. 
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e 4⁴ 52 0 gb. and „ 3240. ee 0 doe 


9288 by Art. 2; reduce this improper Fraction and the given 


18 ; MATHEMATICS. 
"The * Examples at are done by the ſame Rule. 
Exam, 3. „ Exam. 4. | 
Add 2 of 3 of 4 and 4 Add 2, © 
YN | rogether. | OE a 


8 


1 
EY No the three Fractions to- 
wha _ be added are 115 2 and 5 3 
: . „ „ nw 2m I} 
Now the two F rains to be M 15 17 . 's ; 15 
"* —— 135 7 510 25 
25 2 144. - 144. IN. -. SY. #70 
9 5 . _ # e F 40 = . 1 
. 5 432 9s. Ws 15 : 8 


*"the AUNT . = 1 1 1 
6 and 1 72545 is the Sum | Gught 


Artie I 3. To add | mixed Numbers and imple F raQtion ö 1 y 


"Nate. Reduce the 11104 Number to an | improper FraQtion . 


ſimple Fraction to the ſame Denominator, by Art. 43 then] 


add the new Numerators together, and place their Sum ove? "7 


5 the. common Denominator, as in the two F Articles 


85 ben. CY Add 7 * and f b together. e 


— 1 thei improper | n 1 . 
e Porn | Fraftion in 5 = i 
72. Number. | EY dts ps 


My wo be, and 0 is the Anfer. 


Ex ron. 


Addition of Pager rations, Fi” 
| Bram. 2. Aa 33 and * | together, | 


et 
| 4 


3 the improper e e 
Fraction in Vf. 
the Room of | „7 

Add fry to TIS» and $33 > is the Anſwer. 


5 . Rs; 1. The td Nenibar » 7 At is veces, by At 6 


1 „% 


do the i improper Fraction 74; reduce this and the given Frac- 1 


1 tion 4 to Fractions of a common Denominator, by Art. 4, 
0 E 12 we have * and 42 ; then adding the two Numerators 


J and mixed Number. 
AM _ The ſecond Example is done in the ame Manner. | 5 


KS a 14. To add mixed Number and d compound F Aae 1 

„ together, | Sedo, 5 
= Rule. Redues the mixed Number: to an improper a 5 
Z Fraction, by Art. 3; reduce theſe two Fractions to the ſame 


ſor a new Numerator, placing it over the common Denomi- 


Bram. 1. Add 2 5 ; and 2 of r together, 


7 

15 
2 2 7 
N 
4 
IIS 
* 851 
3 
F 3 
= A 


tions are 7 an 25. — "the Anhyer. — 5 


Da SER | Bram, 2 2. | 


2 1657 and 40, it makes 607, to be placed over 90 the common — 3 
Denominator: Thus is 07 the Sum of the — Fraction ES: 


b be Art. 2; then reduce the compound Fraction to a ſimple 
z Wl Denaminator, by Atr. 4; then add their Numerators together 


2 by * ane this F ration will be the Sug, of the given! Fractions. 2 


=X the two ſimple re- 4⁰⁴* 912 to 445 and 1998 i is. 5 
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28 MATH E MATICS. 


Exam, 2. Add 7 and 3 * of Fr together, 


| N i 8 25 22 


: ** 00 $M 
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8 Mais. 1. The mixes Nene 2 4 is 1 by Art. 5 

dio the improper Fraction „; and the compound Fraction 4 of 

u is reduced, by Art. 3, to the ſimple Fraction 2g; then 
kredueing theſe two Fractions to Fractions of the ſame Deno- 

miminator, by Art. 4, gives 345 and ITT». whoſe Numerators 

added together make 1059, which being placed over the 
common Denominator 336 is , far the Sum ow the Siren 

5 mixed Number and compound Fraction. 


The ſecond e N and Fon two o following a are done i in the 


_ fame MO 


Fran. 3 3. +} 1 | Exam. 8 


Add + 2 4and 3 of $ of 4 . Add 35 + and 4 of } + together, 


* rogether, N 
| 3 ” 


2 
40 


5 e I Ee 
* 7 162 r 7 Cn | 


. . Hence: the two ſimple Frac- Hence . two > Cools Fac: 


tions are © £3 2nd x7 1 r 5 tions are 8 and 7 5 | 


"9 % 162 | x” 


9 5 3 


— ieee e 
Add 4 . to 322, and - 49 1 | 
is the Anſwer. „% ᷑ —ëDPB | At q 
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the ARINETs.. * 


F 3 7 ary 
£ Hence the two  fimple Frace Add 19545 1 and 
tions are . a 1 Trop | 1s the Anſwer, 1 


oe to LEM , and. Io 13 
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/ dition of Vika. Fratlians. | : 5 21 


cs 1 To add ſimple Fractions and Integers nec 
This is only to annex the Fraction to the gr, - which ; 
makes | it a mixed Number. 1 . * 


Bram. V Eren. 2. = 
Al 9. and 5 i together, 5 Add 512 and + e . 
. 7 „5 3 5 Anſwer 312 4 ; 
"This wants no farther Explanation. 1” 


33 EGG 
SET Ie Ain be I $5 F 


ee 16. To add. compound radio and Integers | 18 
I | together, . 8 50 
fk Ault. 83 the compound Fm Rien to a i Fraftion 5 
1 by Art. 3; then annex this . F ration. to the . 7 
in a the laſt Article. „ 


ne = Bram. 8 EE ES Einen. OY %ͤ;ͤ;1 . 
n WE | of | 1 of and 1 Add 200 and 4 of 7 to- e 
1 | together. CT To | gether, | 5 
12 


> | ow 
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I ? __ So 


ea) 
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I es | Anſiver 0 8 
=, 1200 3 5 | 200 25. 5 


- His” x. The 1 Fraction 1 of -7 — "of 2 2 is re uced 
to 0 1, by Art. 3; then joining to this Fraction the given 
| Integer I'S; - we have 16 ves a mixed Number, for oe 
Sum ſought. 5 E | 

The other Example i is ; done: i in the fame Manner, TT 
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iel 15. "To add mixed Numbers and Integers the, „ 
8 Rule. This is no more than to add the Integer to the integral 
5 pan of the Fraction, and then to annex the F raction to this. 
— | * as at Art. 1 * e 
40 


— * . . 9 _ 2 N 2 ; 
2 > SY 9243) £ 1 8 £ 
2 e 
e ee e 


i | Brom. 1. e = n san. * 1 ooo 
2 6 | Ada. 30 J and 45 together, AY 19. 5 and 11 together. 215 
e E | ome” 75: * * — Anſwer 30 25 jan - , 
5 .  Subtrafion 
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22 MATHEMATICS. 


| Subtradtion of 7 ulgar Frattions. 
1 18. To ſubtradt imple Fraftions.. is 


Rule, If the given Fractions have the ſame [NE PO ER | 
FS bine the leſſer Numerator from the greater, and place the 
© Remainder over the common Denominator; this new Fraction 
is the Difference ſought. But, if the Fractions have different 
Denominators, reduce them to the ſame Denominator, by ſome 
ol the foregoing Rules for reducing of Fractions; then ſub⸗ 
tract the leſſer Numerator from the greater, placing the Re- 
mainder over the common Denominator | 5 this . de the : 
N e, fought, | | OE 


| Exam. 5 7 "Faw 6 2. 
| Subtraft 3 from 4 + TN 5 : Subtra 4 2 from 37 


4 2 ; from 7 kaves ar ; Anſwer. 14 from 43 + leaves; 14 Anſwer, 


Bram. 1. „ The given Vrafticus" are e by Art, 4 to 


: = and +5; ſubtracting 12 from 15 there remaing 533 which 
being placed over the Denominator 18 gives oF for the 
: Difference, for ſo much + is more than 7. ee, 


The W Example! Is done i in the ſame Manner. | : 


. 19. 70 ſubtract langle Fraftions from compound 


oy Frations, or compound from ſimple. 


Rule. Reduce the compound Fraction to a Gmple Fraction, 


0 5 by Art. 3; then reduce this and the given ſimple Fraction t to 
1 * ſame eee and proceed as in the laſt . 


ran. 2. Subtra * of 5 from LI 
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the * F ration, * from 4 125 38 leaves r Tos Auf, 
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Alu 1 2 Fraffions. ö "Mm © 
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Brom, 2, | Subtrat f of + T from ; ; 


4 Hence o r is in the Room of 08 Ren „„ "9g 1 
= = _ the b 7: 80 F action. 5 n from 7 705 leaves 4 Tv Anl, Ns 


| Exam, 1. The cond Fraftion 3 2 of 21 is 1 to Is 5 
by Art, 3; reduce that and the ſimple Fraction + to the lame 
| Denominator, by Art. 4, and they are and 1283 then 
ſubtracting the Numerator 35 from the . 128, the 
E Remainder is 93, to be placed over the common Denominator 1 
'' | 2005 : Thus is 23. the Difference ſought. 1 = 
TFbe ſecons veal is done i in the fame Manner. 1 


1 Z Us | Brom. 3. = = _ | N 5 5 ; = - | Bram. 6 
see 4 ; from + of 2 | ihrn 3 : from 1 of 2. 2 
„ the 8 f : 185 . in the 2 = 
ich! 1 me — of the compound 1 2 of the compouad - 
the . Fraction. VC 16 | Fraction. 9 5 i 

- Now we are to take z 1 from 4 +. | Noww we ate to take + from 8. 
nd WY e 5 bw. 9 MS 


on, x 5M; es 2 "36. EE 48 Ty 24 5 5 | 5 g 408.” | 
eben 44 lere 43 lone. din from gbr leaves er dat 
9 E | Theſe; are e done by the fame Rule, | : N N 


. 20. To. duden ame F rations. from mixed. 3 
Numbers. : 
32 | Rule. Reduce the nin Number” to an improper F raftion, 5 

5 ? by Art. 2; and reduce this and the given Fraction to the 
ſame Denominator, by Art. 4; then ſubtract the leſſer Nu- 
= mefator from the greater, and place the Diltorence over the . 
N Ke a Denaminators as at Art. 18. 
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24 * 4 7 1 2 M 4 7 17 0 * 


i | Now the two  Frations are Now the two Fradtons are | 
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2 * 7 leaves 27 Anf. 8 24 from 239 leaves 4 267 Ant 


| proper Fraction 5 „ by AR 2+ E. this Fraction and the 
given ſimple Fradlian 4 are reduced to 2 and 2, Fractions 
of the ſame Denominator, by Art. 4: "Subtract K 8 from 275 
and there remains 267, to be placed over the common Deno- 
5 minator 20; ſo is 357 the Difference ſought. 25 


e proper Fraction , by Art. 2; then the Fraction , and ; 
the given ſimple 7 radtion, reduced to the ſame Denominator, 
buy Art. 4, are 2: and 355 : The Difference of the Numerators 
8 21 and 288 is 267, which placed over the Denominator 28 
is 2, the true Difference fought; 55> 
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"Faw 1. . + METH , Fade * 
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5 275 #6 "20 . | 27 by 256 5 


Exam. 1. The mixed ember: 133 1 is F to he | im- 


Exam, 2. The mixed Number 10 F is esd to the 1 im- 


The two o following Samos, are done in the ſame Manner. 
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ran. 4: Subtract z Fon 2 3 


ſame W 2 
EY ME 


e 
Numbers. > 


Þ common Demir, for the 1 —— . 


| Bram. Ts. . 1 =D „ Exam. 4. 8 
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ud 5 
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— = wer from re leaves T e An = e 


| SubrraBtion of Puger Fr 2 2 5 


'T z and 5 ? to be reduced to the 5 


3 . the improper e © ä 35 3 
F raction. „ 24 14 from 3 IF leaves 4 +3 r Anſwer, | 


Article 21. To ſubtract compound Fraftions from mixed 5 


Rule. Roilve the 3 F ien to a 1 Fradtion, Ss 
by Art. 3, and the mixed Number to an improper Fration, 
by Art, 2; then reduce theſe two new Fractions to the ſame 
Denominator, by Art, 4: Laſtly, ſubtract the leſſer Nu- _ 
merator from the greater, ont place the Remainder over be 


| Sabtrat of ar from 64. Sr 4 of of +. from —_ 


"= EE a. 


15 5 20 6 | * 1 6 : g 56 ** 98 os 8 


Hence the two ſingle Fraction- 1 


220 2%, from * A leaves 575 Anl. 8 


ho | 
5 "Prom I. The compound FraQidh 2 of 2 Lis reduced to the” 
| fimple Fraction 72 + by Art, 35 and the mixed Number'6 5 7 85 
b +3 the 
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06: - MATHEMATCS. 

the be Fraction 2s, by Art. 2: Reduce theſe to the t 
_ fame Denommator, by Art, 4, and they make £4, and FRG: | 
Laſtly, ſubtracting the leſſer Numerator from: s the greater, 0 

and placing the Remainder over the common tl 
| Zh Wy is the Difference fought, „„ = 
wy d& 

8 


The other e is done i in the fame Manner. „ 


Kiel 22. T's fubrraſt meln FraQons from Iotegers. . — XX 

Rule. Subtract the Numerator of the given FraQtion From tr 

EY " Denominator, place the Remainder over the Denominator, P. 

and join this F raction to the OP lened 2 155 Ibis i is [ In 
the Anſwer ſought... „„ FE | 


| Brom. : 75 ” = 5 OS, Dram, 3. 8 


Subtract 5 from To 1 | Subtract from 3 


F 2 72 nd 
eee ee e 
9 


BAY IF e 1 a * + ts ee 
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32 „ Ants B& 3 42 8 


1 - Fram. 1, The Ms 2- | being ſubtrated Frida. the 
Ds en 5, there remains 3; which placed over the ſame 
Dtiienominator makes 3, the Remainder of the Fraction 2 from 
an Unit: Then taking 1 from the Integer 7, for the 1 bor- 

_  rowed in ſubtraQtigg the Fraction 2 from 1 or Gar <5 the 
| Remainder is 6, to de annexed. to the aloreſaid ; . So i is 65 F7 

the Remainder. . 1 

The other Example | is . in the ha Ss 95 4. 

I be Reaſon of the Rule may be beſt underſtood 73 an Ex- X 

wo = taken from common Arithmetick : If it be required to I by A 

ſubtract 31. 6s. 84. from 7. as there are no Shillings or þÞ* 

Pence in the Subtrahend, or Sum given for the other to be! 
ſubtraQted ons | It is performed 1 in the 1 0 Manner, vi. Sub 


* 15 5 
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4. 
-D: 
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% 8 


la thi: 'S Example, there being no Pence in the Sum given to 
be ſubtracted from, we borrow 12 Pence, or 1 Shilling, te 
| ſubtract the 8 from, and the Remainder is 43 this borrowed 
Shilling | is then carried t to the Shillings, which i © i 
wh 6 115 
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 Subtraftion of Pair 1 Hallen. 1 


6 Shillings to 7 Shillings; then, there being no Shillings to 

ſubtract the 7 from, we again borrow I from the next Article 

of Pounds; from which 1 Pound, or 20 Shillings, borrowed,  —_ 

the 7 is ſubtracted; after which, that borrowed Pound is „ 

a carried to the Place of Pounds. Now this is the ſame that is 
done in this Rule, for 8 Pence is d of a Shilling; and this 


I2 


8 ſubtracted from the Denominator 12 leaves , i. e. 4. Pence; 25 
bdut then 1 is carried to the Place of Shillings, which is ſub⸗ 
Z [1 E 1 from the Integer, of which the Fraction was 3 
Part. So here * of an Integer were to be ſubtracted from 7 
; | © Integers: Now, + of an Integer ſubtracted from 1 of thole _ 
4 ntegers, the Remainder muſt be 3; becauſe 3 and 43 added 
1 together make 4, or 1 Integer; then, as this 1 was borrowed. = 
/ = to ſubtract the ; from, it muſt be carried as in common Sub- 
traction; the Operation being in Effect thus, + from nothing If 
Þ cannot, but + from +, or 1, there remains 3; then I fay, if 
I that borrowed from 7, there remains 6; to which | annexnd 
U ene ee and find the whole Remainder to e Tl 
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—_ e 23. 'To fubtract LE FraQtions f From kisgen. 5 
Ex- | Rule, Reduce the compound Fraction to a 3 F action, 
d to 7 Art, 3 5 then ens as in the laſt Article. . 
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Bs g Ste f 3 of from 29. Subtract 4 of 4 of 2 from 4. 
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28 . MATHEMATICS. 
= Kran 1 I. The compound Fraction 3 2 of 3 is reduced to the 
| - ple Fraction 43, by Art. 33 ſubtract the Numerator of 
this ſimple F raRion from the Denominator, and under the 
; Remainder place the Denominator, and we have the Fraftion Þ 
2, to be annexed to the whole Number 29, leſs by the Vait 

- Unborn borrowed : So is 28 4; the Remainder ſought. 
: The other Example | is done in in the ſame Manner. LY 
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ieh 24. To ſubtract a mixed Number from a an Tateger 2 | 
greater than the Integer of the mixed Number. | 
- Rule. Subtract the Numerator of the fractional Part of the a 
mixed Number from the Denominator, and place the Re- Þ 
mainder over the Denominator, as in Art. 22; then carrying 
tbe 1 which was borrowed to the integral Part of the mixed 
Number, ſubtract that from the Integer from which the mixed 
Number was to be taken, and annex the former remaining? 
5 F raction to this laſt Remainder; this f is the Anſwer ſought. . 
: 5 Ea. 1 I, Subtat 3 F from 6. Er. a 2. . SubtraRt 22 is from 56, E : 
* „ 4” At. 24+. . 2 * 8 5 Anf. 3375 Te 


5 1 15 The Nuneratar 2 ſubtrafted Heath the Denomi- 
- nator 5, there remains 3; that is, the Fraction 2 ſubtracted 
from 1 (which is borrowed) the Remainder is 4: "Then ſay, © 
_ the x that I borrowed and 3 is 4 from 6, tha remains 2 
to which join the 4 ; ſo is 2 + the Remainder a. 3 
2 other Example | is done ha the lame Method, 
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| Mult iplicati an 2 | V Aer Basie „ 


4 1 25. To multiply imple Fractions vita; e 8 

Rule. Multiply all the Numerators together for a nv 
ee ; then multiply all the Denominators together for | ther 
a new. Denominator ; . ſo is | this new F. en the Produc taki 
ſought. 5 N 8 — 
ram. 1 dee 4 by Bun. 2. . Matdply by + bi the 
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- Multiplication of Yulgar Fradlions. > 


Exam. 1. The Numerators 3 and 7. multiplied give 213 
. . the Denominators 4 and 8 ney Ms are 32: Therefore 
| the Fraction 2 is the Product of à by 2. The ſame of the 
other Example, And, if there had been more than two 
2 Fractions given, the Numerators and Denominators muſt. all 
_ have been par tae together | in the ſame Manner. $ - 


= jets 26. To multiply. compound: F afions: and | file 5 
- Fractions together, or compound with compound. 
FF” Rule, Multiply all the Numerators, both of the Gre Parts . 
- of which the compound Fraction conſiſts, and of the ſimple 
_ FF” Fraction, and the laſt Product is a new Numerator; then 
9 multiply ing all the Denominators in the ſame Manner, the 
3 þ © laſt Product is a new Denominator. This new Fraction is the 
d Product. The ſame Rule is to be obſerved, if both — Frac- i 

tions 9 to be anne are e F ractions. 
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the Learner may proba bly obſerve, that all Fractions decreate 


by Multiplication,” the Product being leſs than either of the 
PFractions given to be multiplied ; the Reaſon of which is, - 
that, all proper Fractions being only Parts of Unity, and 


taking ſo many Parts of the "Thing multiplied, as are expreſſed 
by the Fraction by which it is multiplied : For, as, in mul- 
tiply ing by a whole Number, the Product is ſo many Times 
© the Multiplicand as there are Units in the Multiplier, ane 
therefore multiplying by 1 neither adds nor diminiſhes ; fo, in 
& multiplying by a Fraction, the Product is but ſo many Parts 1 
ol the Multiplicand as the Multiplietct Parts of an Unik: .. 
. | Multiplication bei ng in Geomerrical Proportion, the firſt bs 


$ therefore leſs than Unity, multiplying by a Fraction is only 2 


3 by Art. 2; then proceed to multiply the Numerators together 
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45 30 M A 7 E E M AT 1C 6. _ 
Term of which is ; ; thus, as 1 is to the Multiplier, fo is 3 
the Multiplicand to the Product; therefore, if the Multiplier! 
is lefs than x (as all proper Fro raftions 5 the 7 — will be * 4 
- leſs than the ** „ 


. e 27. To 1 mixed Numbers and | Gmple or 
compound Fractions together. ' 5 
Rule, Reduce the mixed 8 to an 1 improper Frafion, 


for a new Os and the \ Denominators for a new De. 1 
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Exam, I, The ER, Matar 12 3 2 is cakes: to the im- 
Proper i | , by Art. 2; then multiplying 31 by 5, the Pro- 
duct is 255 and the Denominators 4 and 6 m——_— pe F 
55 245 Therefore is the Product ſought. 1 5 
Exam. 2. The mixed Number 3 + is Wal to the im- 
: Proper Fraction 5, by Art. 2; then "multiplying the Nume- 
.  Tators 25, 2, and 5 together gives 250 for a new Numerator; 

then the Denominators 7, 3, and 6 multiplied give 126 for ; 
re new Denominator ; $0 is 45 the Product fought. | _ 
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| Rule 
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| Mulbiplication of Pulgar Frafflions. ot - 


Role. Reduce the Integer to an improper Fraction, by 
Art. 1, that is, by placing an *Unit under it for a Denomi-, 
nator; then proceed as in the een Articles we Multi- 
| RIOT : 1 5 


55 Dram: BT I LY Evan. * . 
r 1 8. 5 5 | Multiply 43 5 by 56. 
7 b f 5 12 15 0 . 
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Z lit makes 5; then the Numerators 8 and 5 multiplied is 10 
ſor a new Numerator, and the Denominators 1 and 7 mul 
uplied is 7 for a new Denominator : * 80 is 00 the Producer 


bought. Tbe other Example is done in the ſame Manner. 
But it may be neceſſary to obſerve, that, if a compound 


Fraction was given to be multiplied by an Integer, it is tobe 


I done in the fame Manner as at Art. 205 as Day. be ſeen by OY 5 
— * 1 N * „„ : 
4 | Exam. I 1 nam. * 1 5 
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- Nan of the Dividend for the new Numerator ; and th 


. MATHEMATICS. 
- multiplied is 52 for the new Numerator ; and the Denomi. 

nators 1, 3, and 2 multiplied is 6 for a new Denominator: 

; Thus i is the Product ſought. 5 | . 
The other JO. is done i in the fame Manner. 5 


CO TP ITE 29. To multiply mixed Number and Tnteger 
together, . 

Rule. Reduce the mixed Nane to an improper FraQtion, 
by Art. 2, and the Integer to an improper Fraction, by 


and alſo the Denominators, according | to ebe e 
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| Theſe Example being ſo plain, theix Explicaion is omitted, 
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"rich 30. To divide terte Fractions by te F 1 ens Wo 
Rule. Multiply the Denominator of the Diviſor into ti 


V ulgar Frottions.. 


Numerator of the Diviſor multiplied into the Denominator o T 


5 1 Dien wt ve. the Denominntor of the 9 1 


Fran. 1. 5 3 | 5 | Exam. 2. FO: 
| Divide 3 3 by 4. 905 . Divide? 1 by 4 2. 


GG (4 Quotient. 20 4 IF Quotient. 


: - 1. The 1 of ts Divifor 2 multiplied 5 
15 by 2 the Numerator of the Dividend is 6, for the Numeratuſ 
| ot the Quotient; ; and 1 the Numerator 2 the Diviſor mul 
Hove 9 a he: * Denominator of the Dividend is is 45 5 ti 
oY ls end 


. Dai an of Pulgar Raab. 1 5 bh 
Denominator of the Quotient : 5 Therefore 7 is che Quotient 25 

Toy ht, OR | 
exam 2. Multiplying 4 the Denominator of the Diviſor: by 


1 the Numerator of the Dividend, it makes 4, for the Nume- . 5 
rator of the Quotient ; and 3 the Numerator of the Diviſor- 


K ; ; multi te Denon by 2 the Denominator of the Dividend is 6, for 
i 5 dere ls 4 F. * 


1 The 7 will HEH Yn that, as the product i in 

, BY Multiplication was leſs than either of the given F ractions, the 
Quotient in Diviſion is greater than either of the given 
4 | FraQtions, The Reaſon is the ſame; for every Diviſion is a 
eometrical Proportion, or Rule, of three; that is, as the 
Fre is to 1, ſo is the Dividend to the Quotient: If, there- 
ſore, the Diviſor, or firſt Term, is leſs than 1 (as all proper 
F rations ww then muſt the Dividend be leſs than the Quotient, _ 


Article 31. To divide compound Fraftions and fiple 
Fractions. 5 
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1 then e as at Art. 35. 
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0 | Divide 3 T of 3 + by 5 „ 5 Divide 4 of 3 + by + 7. 
Fr 43 104 2 (8 ; Quotient. . + 9 2 Ir 8 * Geode. 5 
o thi A | 8 
1d the Bun 1. The Wniwound Fradion 2 2 of 2 reduced bs = 
tor a Art, 3, is Tr; then 9 the Denominator of the Duiiſor mul - 


tiplied into 3 the Numerator of the Dividend is 27, for the 


I Diviſor multiplied into 15 the Denominator of the Dividend N 
i 60, for the Denominator of the Quotient, | 
The ſecond Example i is done in the ſame Manner, 


h If a compound Fraction be given to be divided by a com- 
pound Fraction, reduce both the compound Fraftions to Ae 
1 Non, by Art. 33 3 then — a at Art. 8 


- 0 Fran. ꝛ x. 5 


enominator of uw. . Quotient : : 80 that che * F 


Rule, Reduce the compound F raftion to: a ſingle Fraftion; ; CE 


Numerator of the Quotient; ; and 4 the Numerator of tgjge 
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* )4 3 (4 ; Quotient, | BH), 175 4 5, Quotient, 


_ Enn. 1. The . Fraftion:? 2 of * is | ants to the 
5 fimple Fraction 4, and the compound Fraction 4 of 4 is reduced 
to , by Art; 3; then AT in Art. 30, W we t 
; ++ for the Quotient ſought. 

The ſecond. Example! is dohe i in the fame Manner. 


© Ariicle 34, To divide a mixed Number by: a ſimple Fraftion 


” or A ſimple Fraction by a mixed Number. 
Rule. Reduce the mixed Number to an improper FraQtion 


5 by Art. 2; wen e e to "he Dre at 
on Art. 30. e . 


| Exam. 1 1. N Fo 5 0 2 . 
| Divice 10 3 ; by 3 8. 3 | Divide 3 * 1 9995 


2% 97 ( " Quotient. WER. ol v (4 39 | Quotient, | | 


By 1. "The mixed Nunn 10 & is 3 to the im- 
5 | proper Fraction. v7, by Art, - 23. then the Denominator 6 
multiplied by the Numerator 97 gives 582, for the Numeratot 
of the Quotient; and the Numerator 5 2 2 by the 
. Denominator 9 gives 45, for the Denominator of * * 
5 tient: So is g the Quotient ſought. 3 
The ee hog 1s done 1 in the ſame Manner, 


| trick 33˙ To divide mixed Numbers and compow 
| Fractions . | 
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| Rule Reduce the mixed Number to an improper FraQtion, 
0 Art. 2, and the compound Fraction to 7 ſimple F. 2 
Haus _ 35 ; then 8 as at © Art, 30. * 
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or compound Fractions, or mixed Numbers. 


| Diviſion a muſt be erbarme as directed at Art. 30. 
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| hs. 4 1. The 1 18 Mabe 1 2 * is reduced. to To 0 x 
a Art. 2, and the compound Fraction 5 Jof £ is reduced to the 
ſimple Fraction 22 , by Art. 33 then 18 the Denominator of 
the Diviſor ne e into 19 the Numerator of the Dividend „„ 
I is 342, for the Numerator of the Quotient: Laſtly, zo the 
© Numerator of the Diviſor multiplied into 9 the Denominator * 
1 of the Dividend is 90, for the Denominator of the _ 2 


8 2. The APY Weder 9 2 is reduced "hey 47, by i 5 
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9 Art. 2, and the compound Fraction + of 3 to Ar, by Art. 3 
3 multiply the Denominator of the Diviſor | ** the Numerator 
. of the Dividend for the Numerator of the Quotient, and the 
Numerator of the Diviſor into the Denominator of the Di- 


L . 34. To divide: finals” F raQtions, mixed "Nano, . 
or compound Fractions, by Integers; or Integers by _ _ 


at Ride. Make the Integers, whether they are the Divifor 1 
/ the 8 Dividend, an improper Fraction, by putting an Unit for a 
Quo- iſ | Denominator, by Art. 1. If the Diviſor or Dividend be a 
mixed Number, reduce it to an improper FraRion, by Art. 2: 

U And, if the Diviſor or Dividend be a compound Fraction, re- 
. E duce it to a ſimple Fraction, by Art. 3: After which, the 


1 MATHE MATICS. 
PE Exem. 17 e 1 5 e 2. 
| Divide 7 ** 5 4. | Divide 4 of 4 +39 4 9. = 
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5 E ram. T. The 1 4 is + dd; to 45 by Art. 13 "than Di 
multiplying the Denomioator of the Diviſor ? into the Nume- it 
rator of the Dividend , it gives 7, for a new Numerator ; . 
and multiplying 4 the Numerator of the Diviſor into 15 the 
Dtienominator of the Dividend, it gow we for a new * 
1 minator: So is g the Quotient. 
Exam. 2. The compound F den Ly of 4 + is ; diced to NIL 
; by Art. 2, and the Integer to 2, by Art. 1; 3: then ey 
* e and there 1 is 5 ris Tor the ORs 8 Hip 


| Divide 73 Tx 13. 9 | | Divide 1 11 10 34 3. oy 
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LE Ry 3. The mixed 8 7 4 is e 10 29. We 
. Axt. 2, and 1. » by Art. 1; multiply 1 the Deno. 
minator of the 005, 3 29 the Numerator of the Divide z 
for a new Numerator, and multiply 13 the Numerator of th: E 
Diviſor into 4 the Denominator of. the Dividend for a neu 
Denominator, and the Quotient i a: 
Exam. 4. The Diviſor 3 4 is . to. , and * Di. 
Z vidend II to * 5 3 ag, | mg as in the other ee 
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Thus * gone thro? the ſeveral Rules of adding, ſub- 
| 1 e multiplying, and dividing Vulgar Fractions, we ſhall 
no ſhew the Learner how to find the Value of Fractions of 
Money, Weights, or Meaſures, and to reduce Eractions to 
their loweſt Terms; theſe Articles are not neceſſary to the 
fearning the Rules of Addition, Subtraction, &a. but are 
2 neceſſary, after the Operations are Pm. to Over: =. 
® Value and Reſult of the Work, 


1 4 3 5. 'To find the Value of a Fraftion i in 10 cuſtomary 
| © Diviſions of gr 4 Weights, Meaſures, and the like : As _ 
it was required to find the Value of , of a Pound Sterling, 

> Rule, Multiply the Numerator "by 20, the Shillings in 1 
Pound, then divide the Product by the Denominator, and the” 
R E Quotient is Shillings, and, if nothing remains, is the true 
| Value of the Fraction: If any Thing remains, multiply it 
by 12, the Pence in 1 Shilling, then divide the Product by the 
ly . Denominator, and the Quotient is Pence, and, if nothing | 

_ remains, the Shillings before found, and the Pence now found, 
is the exact Value of the given Fraction: But, if any Thing 
remains, multiply it by 4, the Farthings in x Penny, then 
divide the Product by the Denominator, and the Quotient is 
EFarthings, which, being added to the Shillings and 9 - 
before found, is the Value of the given F raQtion ; 3: the Re- 
mainder, after the Multiplication by the ſmalleſt Diviſion into 
1 * 1 18 is nd, Bong rey ao 
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3% MATHEMATICS. 
* 7. The Numerator 6 being multiplied "TP 20, and 


_ the Product divided by the Denominator IQ, the Quotient is 

12 Shillings, the exact Value of & of a Pound, as nothing 
And this appears to ; 9 true ; for the one Tenth of a 
Pound js 2 Shillings, and, ander, 2 is Leatt muſt be 
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8 " 15 The e 15 W multiplied by. 20, and tient 
the Product divided by the Denominator 40, we have 7 Shi. multi 
lings in the Quotient, and a Remainder of 20; l being! 
multiplied by 12, the Product is 240, and, this being til BY 
divided by the Denominator 40, the Quotient i is 6 Pence, and ti 
nothing remains: Whence the exact Value of 3 of a Pound 


a Pound is 6 Pence, and, conſequently, , 1 For eat 5 7 | 
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44 4o- 


ran. 7. The Numerator 457 being multiplied by 20, and 
oe Product 9 140 divided by e, 960, gf Fn . 
tien. hillings; and there remains 50, which being wo 
ultiplied by 12, and the Product 600 divided by 96, (the 
ypher of the Diviſor being cut off at the laſt Operation) che 
Quotient is 6 Pence; and there remains 24, which „eee 
Fiplied by 4, and the Product 96 divided by 96, the Quotient is 
F arthing, and nothing remains: Whence the exact Valle 
pf 457 of a Pound is 9s. 64, 1. Which is true; for the ine. 
Lpundred-and-ſixtieth Part of a Pound is 1 Farthing, and, con- 
Fauently, four hundred and fifty-ſeven ſuch Parts are ſo man 


— : F - £ * es Pe 
Che er Edo tours nei. re IT ES 
"vo r 


. ; : 
a * S ; 4 . 
2 * - = — . * * 
- . - I, = 
TEND WAY HS Rn res VI A tt" — — al = 


PF 


rod —V—ñ . 82 | 


Exam: 10. Of j. kan. in. Of a. 


51700 (145 


7 


thde Product 100 divided by the Denominator 7, the : 
zs 14 Shillings; and there remains 2, which being multipliei 
by 12, and the Product 24 divided by 7, the Quotient i 
3 Pence; and there remains 3, which being multiplied 0 
48, and the Product 12 divided by 7, the Quotient is i 
PFarthing; and 5 remains; but, there being in Znglib Mone] 
nothing leſs than Farthings, the Remainder is neglected ] 
Hence we call the Value of + of a Pound, 145. 3d. +5, to 
it js ſtrictly 5, or five Sevenths, of a Farthing more; that 
the Remainder is made a Numerator and the Diviſor a Dent, 
minator of a Fraction, which is a Part of the Integer lai 
found. Thus, at Example 11, the true Anſwer is 8s, 24. 
and 2 of a Farthing ; and, at Example 12, the true Anſwt * 
is 125, 44. 2, and r of a Farthing; but the Fractions oe 
the loweſt Denomination are generally neglected in Practice. 
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duct by the Denominator, and the Quotient is Inches, and, 


if there is no Remainder, the Feet and Inches thus found is the 


true Value ſought: But, if there is ſtill a Remainder, multiply 


it by 4, the Quarters in 1 Inch, then divide the Product by 
the Denominator, and the Quotient is Quarters of an Inch, 
which, being added to the Feet and Inches before found, in | 
be the Value of the Fraction in Feet, Inches, and Quarters 
of an Inch: After which, the Remainder may be CD 5 


unleſs greater Exactneſs i Is required. 
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Feet in the Quotient; then multiply the 15, which is now 
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36, gives 6 Inches, and nothing remains: 80 f is 1 F. 6 Inch, 
the exact Value of 35 ofa Yard, | 
Ihe ſame of the "fifth and fixth deen e 
Fram. 9, Of N. Exam. 8. Of 3. Exam. 9. 05 
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. 1 7. The ter 5 5 e by 3, and 
1 "hs Product 15 divided by the Nenominator 18, it gives 0 


L the Remainder, by 12, and it makes 180, which ous divide 
* 18 gives 10 Inches, the exact Value of A of : a Yard. 
And ſo of the eighth and ninth Examples, „ 5 
Exam, 10. of 5. : | Exam. +8 Of + Fr · 5 "Exam, 12. . Of, 17 Z : 
* I 20 Feet, 1 10 Mat Foot, . 3 22 205 Fg. 
3 „ 12 . | 5 


Sy 12 @ Inch, 5 " oy 12 20 Inch, 1 5 


N Of Pugar Haan. F N 
1 the tenth Example, the Anſwer is 2 Feet, I Inch, nd --- 
2 Quarters, Half; or exactly 2 Feet, 1 Inch, 2 Quarters, 17 
and 7 of 1 Quarter of an Inch. In the eleventh Example, 
che Anſwer is 1 Foot, 1 Inch, and r of 1 Quarter of an 
Inch. And, in the twelfth Example, The Anſwer i is 8 Inches, 5 
F ' 1 and Ir of x Quarter of an Inc. i 
* And, in general, to find the Value of any Vulgar FraQtion, _ 
is only to multiply the Numerator into the ſeveral Denomi- 
E Y nations that compoſe the Integer of which the Fraction is a 
Part, beginning with the Denomination which comes next to 
[1 the Integer, and dividing by the Denominator, as in the fore- 
| going Examples, which will give the Value ought 
F When the Value of an improper Fraction is required, divide ; 
the Numerator by the Denominator, and the Quotient will be 
© lntegers and is the true Value, if there is no Remainder; if 
there is any Remainder, multiply it, and divide by the Dee 
minator, as before taught, by which Means we hall. have Ee 
de Value of the improper Fraction. 775 
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44 MATHEMATICS. 
Exam. 1. The Numerator 27 bein ng divided by 8 gives 3 in 
the Quotient, which is 3 Pounds; after this % Operation is 
the ſame as before; and ſo we find the improf x Fraction * 
of a Pound, is 31. 75. 6d. py = 
And ſo of the ks two Els 3 where, in i the Anſwer, | 
the Remainders 2 and 6 are neglected. = - 
If the Value of a compound F ration is l reduce ijt 
ST to A ſimple F IF Art. 3, and then e as 288 . 
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3 Fraction 1 Art. 35 afterwards its Value is found , 
+ before taught, and i is Is, od. Which is ſhewn to be the tu; 
Value thus; The eighth Part of a Pound is 25. 6d. when 
three 2E ighths are 75. 564 but the one Half of 75. 6 d. is 35. gh =: 
als in the Anſwer. And, as to the other Example, the wh 
Thirds of a Yard are 2 F cet, but the three Fourths of 2 Fer 
are 18 Inches, or 1 F. 6 Inch. as before found. J 
Tube great Variety in Vulgar Fractions makes thew appt . 
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* 


by the ſame Number, and the Quotient i is a new Denominator; 
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1 Operation is performed by the Rule, for then he will quickly _ 
FF” recover the Manner of ay 8 88 by having Recourle | to 5 


. Thing remains, divide the Numerator by the Remainder ; and. 
it any Thing yet remains, divide the laſt Diviſor by ſuch 0 
Remainder, *till nothing remains; then is that Diviſor the 
greateſt common Meaſure which will divide both the Nume- 


common Meafure ſo found divide the Numerator, and the 
Quotient is a new Numerator ; then divide the Denominator 
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520 315 1255 5 2 252 2 (4 a new v Numerator. T 


DO 63)315 62 a new ; Denominator. ” 


- ln. 


We... 
: 
1 
2 
5 
| 
: 


5 5 270 5730195 a new eben. : 


. - — 
be Þ DE DON ccc 


Pp — —— ee — — — pg 
— —5r— — ä— — — er 
— n r . 
4 -— % 


— - — — 
RE r — 3 2 : . 4 p 

— r 2 r _ 8 
E TERRI — 

fe — . at p * 


2 2 2 * 
. nic MARES AI 


3 
— 


—— — 


& af RO 


wr 
— 


3 N CIT ES 
— —— 


= Fs. 
* 
1 
SE 
9 
14 
Y * 
5 L 
q 3 
„ 
1 
1 
1 
3 » 
. 
1 
* 45 
1 
1 
5 
19 
i: 0 
0 l 1 
| 
3 


— — matey — 
—— —— 
ä . — 2 r M — "uy - . 
X r no 3 EI — G 4 0 * 
- py : * wore 
. : — : . — 
n * 6 * 5 — on * => — "Is 3 
2 — — —— — wa — . ER, et SS — — > p - 
a - * * * * . — ˙— i. 2-44, ws : » £ - 
ur den a 5 N - 7 . bo 4 N 
4 . m! we ⁰ͤ!—— ⁵m:é 4,21 HRT e527 5 : < : . ; , 
rn you — 8 — ” 


[ 
1 
1 
1 
1 
1 


„„ 


— — 22 


2 " 
— 


| Exam. 3. Reduce 51 to its loweſt Terms, 
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8 ET. 5 | Anſwer 3 + 


8 1. The Pede ser 3156 being divided by the 


| Numerator 252, there remains 63; by which divide the 
Diviſor 252, and nothing remains; therefore 63 is the com- 
mon Meaſure fought : Then divide the Numerator 252 by 
this common Meaſure 63, and the Quotient is 4, for the new i | 
|  Numerator ; and dividing the Denominator 315 by the ſame Þ 
653, the Wotient is 5, for a new Denominator : So is the 
_ e e to 55 747 the wer 8 to which It « can be 
N reduced. : 55 . 
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— Ys The 88 51. 3 1 Aided . the 


1 95 Numerator 189, the Remainder is 1 353 by which divide the 
Diviſor 189, and there remains 54; and dividing the laſt 

Diviſor by 54, there remains 27; then divide the laft Diviſor 
5.4 by 27, and there remains nothing: Therefore 27 is the 


greateſt common Meaſure; by which divide the Numerator 


25 189, and the Quotient is 7, for the new Numerator ; and 
dividing 513 the Denominator by the ſame 27, the Quotient 
: 19: Therefore 7 1 is the loweſt Terms « of the given Frac 
tion 125 = 1 Eo 
8 Ak | 


The third 3 is + tans i in \ "the fs 3 only: a 


- the ſecond Diviſion, not having any Remainder, ſhews, that 
the Diviſor 57 is the common Meaſure ; and, as the Dividend 
was the Numerator, it was not neceflary to divide the Nu- 
mexrator again by it, as is done in the firſt Example, ſince i 
might there have been omitted: Whence Z-is the new 
Numerator; and 1 8 399 by 57, it gives 7 for a ney 
Oe os Denominator : 2 And oi is 375 reduced to its s loweſt Terms 5 To 
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_ that in its loweſt Terms. 


ly 1 mainder happens to be an Unite, then the Fraction is already 


idend ! There are other Methods of reducing Fractions to their 
Nu- loweſt Terms: For if the Numerator and Denominator of a 
nce it Fraction have each one or more Cyphers on the right Hand, 
neu the ſame Number of Cyphers in the Numerator and Deno- 
new minator may be cut off, and the remaining Fraction will ſtill 
T0. © be of equal Value: Thus £2, in the frſt Example of Art. 35, 
[Ev the ſame with 5, the taking away the Cyphers not altering 

| the Value of the Fraction. So again, in the fourth Example 
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Reduce 434 to ts loweſt Tens. 
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But if, in dividing to find a common Meaſure, the Re- 


= nM 4 7 H E * 5 I 
of the ſame Article, Bd BY may be SO uced ta 1 Aldo, if 
either the Numerator or Denominator have a® Cypher, and 
the other end in 5, than may both Parts be reduced by divid. 
ing by 5: Thus this F raction, +35» each Part being divided 
by 5, will be reduced to 38; which, being again divided by _ 
5, will be reduced to r; which is its loweft Terms. _ KB 
Another Method of reducing a Fraction is, if the Wa L 


|  rator and Denominator are even Numbers, take the Half of 


5 it may appear what Number will divide both the Numerator 


9 their loweſt Terms. „ 


a Examples ; ; where the Figures that ſtand over each Par- 
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each; and, if they are yet both even, halve them again; and « 
by this Means a Fraction may often be reduced fo low, that WY t 
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and Hence, ſo as to reduce them to their loweſt Terms, 


os Exam. 1. Reduce 435 1 by 4 dying. 
Half 112 is * . 970 6 
Half 56 is 28. Half K Ts 
Half 28 is 14. _ Half 42 1s „ 
5 5 both theſe laſt Nambers wil divide * To this will reduc 1 
den to x 75 their loweſt Terms. N = 


1 2. Reduce 25 192 2 by n 5 | 5 . 
Half 192 is 96. e Half 288 is 144. = the 
_ Half x 4 is 48. Half 144 is 72. . 
Half 48 is 24. HFalf 72 is 3. 
„Half 24 is 12. 5 Half 36 is 18. 
Half 12 is 6. _ Half 18 1 0. 
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dividing this 1 4˙ it 7 73 and dividing: this by 6, 
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"I gives 2 
> ſame Manner. is the other Operation done. 


Method the Learner is at Liberty to try any of the Integers 5 
for a Diviſor; only he muſt carefully remember, that it muſt 
divide both the Numerator and Denominator exactly, without 


As 1080 is to Bro, 0 is 4 to 3. 
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In the ame Manner may any of the other Example be proved. 125 


EK e 37. To reduce 4 Vealtion of x a lower Denomination. N 
to a Fraction of a higher; as the F raction of a F Rwy: o 
te Fraction of a Shilling or a Pound. . 
| 3 Rule, Make it a compound F raQtion, thro? all the ln; 
. 7 mediate Diviſions between the given Fraction and that De- 

| nomination to which it is to be reduced, as in the following 

| Far ; and then reduce this compound F raction to a 

3 2 7 5 F raction, by 4 Art. 3. ; 8 
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* And, if he has an Inclination to ſatisfy his 
27 Curioſity, to know whether he has done his Operation right, 
2 fay, As the given Denominator is to the given Numerator, ſo is 
the new Denominator to the new Numerator ; then multiply 
the firſt and fourth Numbers, and the ſecond and third Num- 
bers together; if theſe Products are equal, the Works i is true, 5 
L Let u us take the laſt Example : | 
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thing are 3 of + of a Penny; and, becauſe a Penny is Tr of 2 
Shilling, therefore 2 z ofa Farthing are 4 of + of - 15 8 a Shil. 
ling; and, becauſe a ep is d of a Pound, 3 of a Far. 
thin Fal are 3 of + of z of 2 of a Pound: Which compound 
k 1 0 of a Pound Sterling, equal to 7 of a Farthing. 


an Inch is 2 of r of a Foot: Which compound N 1 
being reduced * a ſimple F On 9 Art. 1 5 is 1 25 of a 1 
"My ot, equal to T7 of an Inch. 
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Y | Anſwer #89. of a Pound, or Anſwer 7 of a Pound, or „ 
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* ES -, by Art. 1; then multiply the Numerators of the ſecond _ 
and third Terms, and that Product being multiplied by 4, 
the Denominator of the firſt Term, it gives 140 for the 
_ | Numerator of the fourth Term; then the Product of the 
Denominators of the ſecond and third Terms being multiplied 
by 3, the Numerator of the firſt Term, it gives 24 for the _ 
E Denominator of the fourth Term: So is Fe the Anſwer 

d ſought ; the Value of which, by Art. 35> is 5. 16. 84. 
If the Learner has the Curioſity to examine this Queſtion by 
common Arithmetic, be may turn it into whole Numbers 
thus; 7 of a Pound is 175. 6d. then if 4 of a Yard colt 5 


ES 


ariel 2175.64. 5 Yards will coſt 51. 16s. 8d. 


ry -t0 * Exam. 2. The 6s. 8 d. are changed into he Ficken of: 2 


r two Pound Sterling thus; becauſe 20 Shillings make a Pound, 


\ree il TR 72 Of 2; of a Pound, by Art. 37: | Whence 8. — Pound, 


e uſu 
Den 
erato- Les to Fractions of the ſame 
; then 
e 


therefore 6 Shillings are 25 of a Pound; and 12 Pence making 1 
31 Shilling, and 20 Shillings 1 Pound, therefore $8 Pence are: 


being added to 5 of 1 of 2 Pound, will he in F rations 5 
the ſame Thing as 65. 84. But £ TE 8 being reduced to a 
ſimple Fraction, by Art. 3, are 5553 then 20 and 245 being 
Kami by. Art. 4, 
are 1 and Tees 3 and the Sum of theſe TO, 5 1 
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” MATHEMATICS. ” 
Art. rt, is 2599. Laſtly, this Fraction being reduced. to its 
loweſt Terms, by Art. 36, is 3; whence 21. 6s. 8 d. is in 
_ Fractions 2 7 5, which being reduced to an improper Fraction, 
by Art. 2, is 4. Now ſtate the Queſtion in common Arith- 
. and proceed according to the e and the : Anſwer 
WO be 7 of a , or 21. $5. 761 8 


* 


POS * * 


07 Decimal. rations.” 


of great Uſe: It is ſaid to be the Invention of Regio- 
montanus, for the Calculation of his Tables. 3 


. object againſt Decimal Arithmetic, becauſe, in Diviſion, it 
de-/ces not always give the true Quotient, only very near, which 
woill be the Cafe while there is a Remainder ; whereas the 
Voulgar Fractions give the Truth. But this Objection is of no 
real Force: For if it be conſidered, that, tho' you can't have 
the true Quotient i in ſome Caſes, yet, in all Cafes, you may 
come as near the Truth as you pleaſe, fo as to be within the 
Iccooth Part of a Farthing, or a Grain, or whatever elſe the 
Integer is. Add to this, that, in a Decimal Fraction, we can 
fee, by bare Inſpection, without any Trouble of Reduction, 
the Value of it to Half a F arthing in Money, to + of an Inch 
in Foot-Meaſure, and to as ſmall a Part in other Things, as 
will be. ſnewn hereafter ; which, in molt Caſes, i is near enough, 


Whereas, in Vulgar Fractions, after you have been at the 


Trouble of reducing tbem to the known Parts of Coin, 
Weights, Meaſures, &c, by Art. 35, you often have 2 
fractional Part of the leaſt Denomination into which the In. 
„ 3. 888er -18. uſually divided, as of a Farthing in Fractions of 
Money. But the ſuperior Excellence of Decimal Fractions 
will he readily acknowledged, by all who are acquainted with 
the Facility of their Operation, compared with the Difficulty 

Sg of Vuigar K Tagtions; tho" theſe have their Uſe i in ſome Caſes, 


. he Defuitian and Notation We Decimal Frattims. 


| When Integers are ATE or r ſuppoſed 4 be divided, int 
Je, 102, 1000, Cc, equal Patz any Number of thoſe Parts 
wm what are a Decimal F ractions ; A Decimal Fraction, 
a ee 


EM AL F tos are 2 n tis: tho 


n 
© 
„ 


07 Decimal Fraftions. „„ 
© therefore, is "that which has for its Denominatar an n Unit, 
with a Cypher, or Cyphers, annexed to it, as 10, 100, 
1000, Sc. But the uſual Way of noting down Decimal 
; 5 Fradions, and which makes them more ready for Uſe, is to 
comit the Denominator, and prefix a Point or Comma before 
the Numerator to the left Hand, to diſtinguiſh them from 


1 whole Numbers. 


15 1 As, in whole Nagle, Crdhers's to the right Hand Besen 5 
the Value or Power of the Figures in a ten-fold Proportion; 

5 Bo, in Decimal F ractions, Cyphers to the left Hand decreaſe 

cheir Value or Power in a ten- fold Proportion. Thus .5 ſtands _ 
for 5, or five tenth Parts; . 05 for Ts, or five hundredth 

, Parts; .005 for 4s, or five thouſandth Parts. And, as 


[© Cyphers on the left Hand of whole Numbers neither add or 
„ Þ diminiſh, in the ſame Manner, Cyphers on the right Hand of 
" | Dctimals are of no Signification ; for 8 and .80 and. 800 are 
* » the ſame Fraction, ſince they 8 . oF. 
ne nd it has been already ſhewn, at Art. 36, that, when there 
10 my Cyphers both in the Numerator and Denominator, the 
170 Fame Number in both may be cut off or omitted : By which 
„ nay be ſeen, that the difficult Work of reducing Vai Frac- 

5 tions to the ſame Denominators, in order to their being added 
iu br breaded, is . in the Decimals without any ne 

> 7 rouble, - 5 
ys - The Order of Places in . proceeds 1 ths left 5 
ach Hand to the right: The firſt next the Dot is called the Place 1 
2 of tenth Parts, the ſecond the Place of hundredth Parts, the 
5 z bird the Place of thouſandth Parts, Fc. becauſe whatever 
8 - igure ſtands in thoſe Places ſtands reſpectively for ſo N 
: = tenth, hundredth, thouſandth, Oc. Parts of an Unit: As. 

l hs - this, $5473; here the 5, in the firſt Place, is , the 8 
Ia. the ſecond Place, 18 e the 7, in the 8 Place, 4 850 
s of iſ d; and the 3, in the laft Place, being the fourth, is 
A ers; and may be ſeparately expreſſed, . 04, Fug 5 
i Þ 3 The Denominator of a Decimal F raction is always _ 


6000 x Known by the N umber of Places in the Decimal, the Deno- = 


les. Pces, Sith an Unit l 1 Pm ablerving; chat Cyphens 
I the Decimal are reckoned as Places as well as Figures: 
n. Thus 05207 i is a Decimal of five Places, whoſe Denominator 

» T00000% 5 1: 
3, into For the deter bade an ding FO Notation of Decimgls,” the 


e Parts Wloving Scheme of Numbers, increaſing in a ten- fold Pro. 
KY „ 1 Portion N 
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« ATE E MATIC 

TE portion Groom: Unity to the left Hand, and decreaſing. in | the 1 

= = Proportion from CO to the * Hand, will be « 
Service. 


| - Seventh Place re | Millions ok 
Sixth Place 
Fifth Place 
Fourth he : 
Third Place 
Second Place 
Firſt Place 


_-- Firſt Place 
Second Place 
Tphiid Place : - 
denn Place. 
ini Place; - 
Sixth Place 


- of whole Numbers are ſeparated from the Places of decimi 


& 4735 286 which expreſſes four Million, ſeven Hundi 
and thrity- -five Thouſand, two Hundred and eighty-ſix Uni 
or Integers. The Number on the right Hand of the D 
_ expreſſes ſeven Hundred and ninety-two Thouſand, four Hundi 
and fifty-three Parts of an Unit, the whole being divided inn 


according to the Method of -Vulgar Fractions; or tht 


* Hundredth Parts of an Unit, the Unit being now 0 


vided into 100 equal Parts. And .792 is ſeven Tenths, ul 3 
: Hundredths, and two Thouſandth Parts, or ſeven Hundred 
ninety two Thouſandth Parts of an Unit, the Unit being 


: Ane . two  Thenſandthr, and four eee It 


Hundred Thouſands | | 
Ten Thouſands | 
_ Thouſands 
Hundreds 
„„ | : „ 
Units (under 100 © 3 


b 3 
77. NE <a es 2 he I . 
WIS . TI De Wy, ETD. 


> of Uns. 


: Tenth Parts 

HFundredth 8 „ 
Thouſandth Parts 5 3 
Ten Thouſandth parts Fof x Unit. 
Hundred T houſandth Parts FL GK 
IG Tarts 3 . 


2 5 E S * 2 v2 E 2 Sy * 8 8 £4 


"is this Scheme, or x Table. you may bree that the Plic Fl 


Parts by a Dot. The Number on the left Hand of the Di 7 


one Million equal Parts; which is to be wrote thus, c 1. 


792453, according to the Decimal Notation. 80 that, ill 55 


e to read this Decimal Fraction, , I ſhould call it Jn Wo 
 Tenths of an Unit, the Unit being divided into 10 Parts. 


I were to read this Decimal Fraction, -79, 1 ſhould call W 
even Tenths and nine Hundredth Parts of an Unit, or [cv 


divided into 1000 Parts. And .7924 is ſeven Tenthi, u 


2 77 Dictnal Fraftions. h e 55 


F an Unit, or ſeven Thouſand, nine Hundred. and twenty -four 
Ne Parts, the Unit being now divided into 10οð 
| Parts 3 3 and the . of ay other Decimal F FACTION, * EF 


Per c J 
A br 
. 


3 
3 
d 


All of Decimal Frattions. : 5 0 


BS, by © + 
e N 


"Sorts 4 40. To add Decimal Fra ie together, 


1 A ** 7 4 
— * . 
\ i 4x 4 
8 3 
INS = 1 2 2 


whole Numbers, obſerving to place Tenths under Tenths, . 


| fandths, and ſo on; then add them, as in whole Numbers, 
N ſetting down the odd ones, and carrying the Tens to the next 
Place. If the laſt Place, or Place of Tenths, next the Dots, 
amounts to any Number of Tens, they muſt be carried to > the fo) 
L rs of U 5 on the left 1 of the Dot. . 


it. bs Zons. 5 8 5 bs as 


Rule. Place them one under the other, as in Addition of 5 


IHandredtho under Hundredths, Thouſandths under Te : 


| ih 127 and 124 | Bram. * | Exam. 3. | Pram, * FF 


5 and. 348 e 5 5 
Et 70 4427 | 30% . Cn: 215 
111 ee 1 5 08 4923 
- e e 2 


70 7122 576 758 
0 5 1 1. Haig al 1 1 Pains one DE 
4 other, according to their ſeveral Denominations, and added 


e eee and nine Thouſandth Parts of an Integer or 5 


*. 
be other three Examples are added in the fame Manner, 


; 12 VE: ran. 6. e Fran. 7 


5V 
13. 1 a | Or” » 
| 1 7 ; 0 3 5 74656 


. 2 — 1 


— . . — — — 


7597. Tn. 2.5310 . 5 1511 


1 I ram. 5 There being no Fee in N middle Row of : 


4 1 Denomination with the 31 in the . and the 4 in 


'Y ne 


| hem, as in whole Numbers, the Sum is .719, or ſeven Tenths, _ 


nit, or ſeven Hundred and nineteen Ti bouſandth Parts of an 1 


* MATHEMATICS. | 
the lower Rows: I add the 4 and the 3 together, and then Þ * 
proceed as before; only, in adding the Place of Tenths, the 


. MPs Mes 9 1 * 
Ws 8 5 8 r * e 
r 22 5 * r =. 
SFr 8 . RO» 
— 5 — — —— : 
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Sum is 17, therefore I ſet down the 7 in the Place of Tenth, 
with the Dot before it; and the 1, which is to be carried, | 
place to the left of the Dot: So is The Sum N N of one 
Unit, and the Fraction 7587. 5 


5 Manner. . 


a = f = * — pn — — 
bn r ——— — - 4 


yy IT 
12 


muſt be placed down, and a Dot before it; then carry the 1 
8 the Integers, and add them, placing them to the left of th 
Dot, as is done in the Example. In the ninth Example, ther 
is 2 to be carried to the Integers. In the fame Mang, 
may any other Addition in the ſame Kind be done, on = 
taking Care that the Figures, whether Integers or F raction = 
de placed under the Figures of a like Denomination ; for, i, 
am to add 47.52 to .42, the Abſurdity would be eviden 2 
N were 0 to be placed. and e in this ROT. viz. —_— 


| : But, by . Cas to 1 the 3 of the "TOR Den 3 
mination one under another, the Work wil only be obſens ; 
- 0; be true, baus, „ = 


The ſixth and ſeventh Examples are ; added in the fans 


bens. LE l Exam. 9. 0 ; Exam, 10. | 


+579 17. 957 3 20 
2. 54% 1 8.951 5 1 5 EI 5 


„ 15 


24. 605 = ; 29 808x | 20,1389 | 


oy 8. The F 1 are 1 as 1 3 "bat. wk F 
you come to the Place of Tenths, the Sum being 16, the! 


45. 5 
42 


80 52 


„% 
22 


47. 90 


© | Subtrad 


1 


| Subrradtion of Decimal Fraftions. 


ö ls 41. To ſubtract Decimal Fractions. | 

Rule, Place the Numbers one under another, according o | 
their Denomination, as in Addition; then ſubtract them, as : 
in Subtraction of whole Numbers. 5 5 


a "Boom. FR 8 b 2. 5 | Exam. * . 
T From 628 EE From 3-75 Prom 628 
= | Subtrat = | Subtract * 00 Subtract 059 5 
| Remains 419. | Remains 2. 297 =, 5 Nie 569 
. 5 Proof 628 Proof 3 275 e Proof | 6 28 PE 
- | This being PIR in val Reſpects, as in Subtraction of 14. 
when Numbers, there can be no Neceſſity of multiplying Examples: 


tei But it may be proper to obſerve, that, when the Number to 
the be ſubtracted has more decimal Places than the Number from 


of the # which it is to be ſubtracted, you muſt take ſuch Figures from 
then 10, for which 1 muſt be carried to the next Place, as | will EY 

. F par by: the Rte nen ME : 
ons COTS 

Rio = | Exon. "OY : | Exam. 5. "Know: 6. 

r, iu - Thins 12. 272 - From js - © From 73 i; 


wie . dubtract 9758 | | Subtra&t | 604% 5  Subtrat 26. .526 


þ | Remains 11.3962 | Remains 0858 | | Remains e 


r —_— 


— 


Proof 12.3720 Proof 780 ; Proof 73 140 


$ Eee "Io There ATI e to ſubtra the 2 from: 1 
9 take i it from 10, and the Remainder is 8; then 1 carry the 1 
. that I borrowed to the 4, which makes 5, and, there being | 
FE: nothing over the 4, I take 5 from 10, and the Remainder i * 
5; then I carry the 1 to the 9, which makes 10; now 10 
, © from 8 1 cannot, but 10 from 18, as in whole Numbers, and 
3 there remains 8; and the 1 muſt be carried to the 6, as in 
Subtraction of whole Numbers. The other Examples are 
© performed in the ſame Manner. And the Proof is the ſame 
as in whole Numbers, that is, add the Remainder to the Sum 
L © ſubtracted, and it makes the fame as | the N umber it Was ſub⸗ 
P | trated: from, 50 = | 


bir F 5 
| i 5555 | 22 | 


"; MATHEMATICS. 
Malt pl catio on of Deci ma Frafi ons. 


4 42. To multiply Decimal Fuste 
Rule. This is performed in the fame Manner as in Mult. 
. plication of whole Numbers; only, when the Multiplication 
zs ended, there muſt be as many Places cut off in the P 
„ Decimals, as there are decimal e in — aer and 
; 3 ns | e 


Exam. r. e ” | Bnet. 2. . 


Multiply 327 7.1058 1  Mulcp ly 55 

— . : * 

e 8 
9813174 0 N e 150 5 os 

| 22bg7406 | = 
16355290 5 Proud 75 


8 


| Produft x 1875, _— 


"ram. 1. The Multiplication Fr 3 as in ich 
5 - mb ſeven Places muſt be marked off for Decimals, be. 
cauſe there are four decimal Places in the Multiplicand, and 
three in the Multiplier; therefore the Product is 1875.951763, 
the Cypher on the The” Hand, or laſt Place, beiog of no 
Ws Signihcation, „ 
„„ WMA. 2 Multiply as in whats . and the Produd 
ha 1875, which muſt be all marked off for Becimals, becauſ: 
there are four decimal Places in the given — iz. tuo 
e 1 in the e and two in the ane Soar ED 


i, Exam. 3 . 5 5 1585 5 3 * . 
dee, 3 125 9 ee 72. OY 


EL» . 5 


Product 1873. 4 


ene 3. There are 3 decimal Places in the Mauls 


— plicand, * two in the — — therefore there 15 
8 YG 


rodud, | 


| Multiplication of Decimal He e 9 59 


five places marked off in the Product for Decimals, which are | 
x all the Figures of the Product: Whence the Product is 25 : 
| rejeQing the Cyphers as inſignificant, _ 
g the fourth Example, there are but two decimal. Plates | m 
Y the Multiplicand, and none in the Multiplier, therefore there 
rare but two Places to be marked off for Decimals in the ; 
Y FIG 1 : i, N 


„ tu. 


ö 1 ym 5 | Multiply 0725. | Map 0125 : 5 


bra | 8 2175 5 1 
492 58 3 
52328 . 1 - 
| 25164 5 HS ON 
206164 : i „ e 


eee 


Number of Places in the Products; therefore Cyphers are an- 
e. nexed to the left Hand, to make the Number of Places of 
nd Decimals in the ſeveral products equal to the decimal Places . 
z in their given Multipliers and Multiplicands © ” 


In each of theſe . the Number of Decimal Nh 1 9 
in the reſpective Multipliers and Multiplicands exceed the 1 


no The Learner will fee, from the next Ke e that,” if . 


= | Cyphers were not to be prefixed to the left Hand of the 
ut MW Product, to make the Number of Places of Decimal FraQtions 


zue equal to thoſe | in the Numbers ee the Product win 8 


wo } be erroneous. 1 : 
3 . 

wu 3. . 1 Multiply 2: 
En 2 3 


3 . 


| - Mas; if a Cypher was not prefixed to the niach "ny = 
| the trad of both Multiplications would be the fame, which 5 
| is abſurd 


ö ſomewhat tedious; 5 and it e is > not neceary t to have the 


In multiplying whole Numbers i 3 0 or 4 decimal places i 
annexed both to the Multiplier and Multiplicand, the Work 


OE 1 3 3 


15 thought ag 


decimal Place of the Multiplicand, as is required to be the 


. will be ſhewn | in the 5 N 


„ and the Units ſet 3 the fourth Place of Decimals, multiph 
the 7 into the 5 which is over it, and the Product is 35; but, 
4s there is a 2 to the right Hand, which being multiplic 
into 7 i 14, from which 1 ought to be carried, and, 3 


bo. MATHEMATICS. 
Product nearer than to 3 or 4 Places of Decimals, a thouſandth 
or a ten- thouſandth Part of the Integer being near enough in 
moſt Caſes ; it will be proper, therefore, to inſtruct the young 
Mathematician how to contract Multiplication, ſo as to have 
but juſt ſo many Places of ane in the Product as are 


Ariel 43. To contract Multiplication, . 
Rule, Place the Units of the Multiplier ander the fame 


laſt Place in the Product, and invert all the other Figures of 
the Multiplier; then begin multiplying each Fi igure, at that 
which ſtands immediately over it, adding what is to be carried 
from the Figure that ſtands next to it on the right , 25 


DEL ws 185 3 5 8 Brom 2. 
1 Muttply 579. 83652 | Muktply 385.7 307 8 
15 e Ro 4-8 to ks: By - 28.525 34: to make 
. 0 four Places of Decimals i in 1 the four Enes of Decimals i in n the 
| . 570 83652 ” . EZ 73974 
93564.7 e _ 5 . 1 82 1 
"bir. 7 
8 e 
„„ _ "Fm —_ 
2992 Es = 5 77 
3 RE GS. Ta 
5 es 5 e 
— e,, a 
1 5 ee IO. 9 8 
Jo © I 11004; 1280 


. I. The Fig ures 5 the Multipler being Inverinl 


the Exceſs above 10 is but 4, there muſt be only 1 cariich 1 


which makes 36, ſet down the 6 and carry the 3, procees 
ing to multiply the 7 thro' all the other Figures in the Mul 
tiplicand, as in common Multiplication : Then begin mult! 
2 Pyr ing . by. the + firſt inio the 2 which Hands next 2 vw) 
1 3 ha 


Multiplication of Decimal 1 Fraflions.. OY 45 [ 


pie ure that is over it, in order to know what muſt be carried, 
3 * the Product is 20; therefore 2 muſt be carried; then 
k ſay, 4 times 6 is 24, and 2 that I carried is 26; now ſet 
down this 6 under the former 6, carrying 2 to the next, and 
| | proceed as in common Multiplication. In the ſame Manner 
every Figure muſt firſt be multiplied into that which ſtands 
next to the Figure that is over it, in order to know what is 
to be carried; and, if it makes 5 above any Number of Tens, 5 
I one more muſt be carried for that 5, f. e. if it amounts to 15 
you muſt carry 2, if to 25 you muſt carry 3, &c. becauſe, — 
: Caſe all the Figures were multiplied, the odd ones in caſting- . 
up increaſe to Tens. For which Reaſon, in multiplying by - 
te 3, tho” that, being multiplied into the 8 which ftands 
next to it, makes but 24, yet, as there was a 4 rejected in 
tbe firſt Line, i. e. I carried but 1 for 14, therefore I here 
carry 3, tho” it is not more than 24. And, if this be care- 
ſully obſerved, there will ſcarce be a ten-thouſandth Part of an. 
Init loſt in this Method; as is the Caſe here, for all the _ 
ke tar being multiplied i in the common Way. the Product 1 
he is 4328.70 57 5804281, „ 
Exam. 2. This being 3 in Ge few Manner, the Pro- „ iy 
duct is 11004.1286; and, if done at full Length, . is 
11004. 1287 144916, little more than one hundred- e 15 
part of an Unit more than comes out in the Contraction, 
which is nearer than is neceſſary in moſt common Affairs; 
where it will be ſufficiently near if contracted to two Places 
of Decimals. Inſtead of giving other Examples, I ſhall ſet 
down the two former contracted to two Places, by which =—_ 
Tearner will ſee that the Difference i is to little, as not to be hn 
my the Trouble i in common Cafes, | 5 


— = 8 5 


3 


| Exam. 1. 3; : Dram: A tr pd 
579. $5955 1 385. 7557 705 
2350 = 43725: _— 
5 
a. | 3ob592 | 
3679 3 19287 
VVßñ˙... oy 


lying the 7 into the 3 that ſtands over it, which makes it 26; 


1 Sterling, is ſomewhat more than one Penny. 


e tiplying by the 8 I carry 8; becauſe the 7 being multiplie 5 


. for carrying 8 by the Rule. The ſame Rule being obſerved EF; 


Es .2013 more than before; and which, in the Fraction of 1; 


1 8 there | is ſome Difficulty in aſcertaining the Number of Decini: 


62 MATHEMATICS. 
85 Foam. 1. In multiply ing by the 7 it muſt be obſerved 
= that, tho' 7 times 6 is but 42, yet, as there is a 5 in the next 
Place, which being multiplied by 7 is 35, and from which, ac. 
| cording to this Rule, 4 ſhould be carried, this will make it * 
43566; ſo that 5 muſt be carried to the 21, ariſing from multi. 63 


| ſet down the 6, and proceed in the Multiplication as before; 5 
in ſuch ſhort Contrattions always taking Care not to omit iſ 
carrying to the full Extent of the Rule, The Product here 
falls ſhort but .oo5; which, if it were in Foot-Meaſure, 6; 
not the 2g of an Inch; but, in the F raction of a Pound T 


Exam. 2. In multiplying by the 2 I carry 1, hue 5 in tl 


5 by 8 makes 56 ; 3 then multiplying the 9 by 8, 4. carrying ; f | 
5 from the 56, it makes 77. which is more chan is require 


in the other Figures, the Product is 11004. 13, which is bu Þ 


Foot, is one hundredth Part of an Inch, or little more; but, u i 
7 the F raction of: a Pound, is ſomewhat more than one F arching = 


Art. 44. Diva on of Decimal N : 
" Babs: Divide, in all Reſpects, as in whole 8 al L 


Places in the Quotient, which ſhall be taught in the Examples 
| Exam. 1. "Divide | 75 8 Eren. 2. Divide 836. 170) ; 


By 6.384 ; By 12.75 
6 34) 75. 20764 (x1. 1 12. 70 846. 255 (65, oh 5 
6. 384 8 5 PL 19 $9 A - 
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Exam. 1. Divide according to the Rule in common Arith- 192955 

* and the Quotient is 1178. In order to know how 

L many Places muſt be marked off, by a Dot, for Decimals, cut 

off in the Product firſt ſubtracted from the Dividend, that is 

6384, as many Places of Fractions as there are in the 'Diviſor, - 
; © which in this Caſe is three. Amongſt theſe Figures obſerve _ 
; | | which ſtands in the Place of Units, which is the 6; then 
t obſerve the Denomination or Power of the Figure in the Divi- 
e dend that ſtands over this 6, which is the 7, and that ſtands —_ 
in the Place of Tens, for the 5 is in the Place of Units in the _ 
WiDividend : Therefore, the Dot muſt be ſo placed in the _ 
| Quotient, that the firſt Figure, 1, may be of the ſame ne 
mination or Power with the 7 in the Dividend, which ſtaod 
over the 6, the Units Place in the firſt Product ſubtracted _ 
from the Dividend; ; that is, as the 7 in the Dividend is in the 
ſecond Place of Integers, or Place of Tens, ſo muſt the firſt. 
vl 4 igure, I, in the Quotient be in the ſecond Place of Integers, 
or Place of Tens; therefore the Dot muſt be placed between 
of i ibe ſecond and third Figures: : Thus is 11. 79. the NIE 
t, 1 | Toug _ 5 PS 50 . 
ng. A the brand Pint the firſt Product, 7675 1 two e 
5 aacrs cut off for Decimal Fractions, there being two Places 
4g the Diviſor; the 6 ftands in the Units Place, over which _ 

the Dividend is the 3, in the ſecond Place of Integers, or 
Place of Tens; therefore the 6, the firſt Figure in the oe. 
ent, muſt be the Place of Tens: 80 is 65 ts the Tn. = 
ole: ſought. 55 . 
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ram. 3. Cutting off one Place of F ds} in ta Produtt | 5 
75 which is firſt ſubtracted from the Dividend, the 4 will 
in the Place of Units; which ſtanding under the = 
Face of Units i in the Dividend, the Dot _— be 0 placed 


5 


a th Quotient that the ft Fi igure of it may Ws in the Pac 


of Units; that is, the Dot muſt be placed in the Qotien 
between the firſt and ſecond Figures. 


8 this Dot to' the right Hand of the Product 2802, and the: 5 C 
2 will be then in the Place of Unites; which ſtanding under the 
| i I: The Place of Units in the Dividend, 1 "PANE the wort in 


| the nee” as in the Laſt . ft. 


— . "I of Fractions in the Diviſor, I cut off one Figure . 
Fractions in the Product 3765; then the 6 is in the Placed 
Duits; and, it ſtanding under the 8 in the Dividend, which 
„„ he Brit Place of Fractions, place the Dot ſo that the 55 tx 
© firſt Figure in the Quotient, may be in the firſt h 1 
F TO Fractions: Whence . 569 is the Quotient. 4 


ob annex Cyphers, at Pleaſure, to the right Hand of the Decim 
Praction of the Dividend, ſor theſe do not alter the Value Wh 
the Dividend; 3 and then proceed with the Diviſion by ts 
N Rule already given, as in n the . Examples. So . 


. 39897) 24750000 (6. 21 41. 156) $:73000 {a We Qu 


Exam. 4. There being no Fractions in the Divifor, I place 


"Row; . 9 8 5 I - 
75: 3 42. $547 0 0 5 4 4a) 3.57601 60 734 of 
— 7 9 mv 
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. 5. The Diviſon being ended, 4 thre TE one I 


The fixth Example i is done in the ſame dw.” 1 
If the Diviſor conſiſts of more Places than the Dividenl 


Exam. 7. | 1 . Exam. $-- . 
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= Divi on i Decimal Fraflions: „ 
Exam. 7. Obſerving that there are not fo many Figures i 1 
El the Dividend as there are in the Diviſor, I annex Cyph eres 
to the right Hand of the Fraction in the Dividend, after 
which the Operation proceeds as before: And, in annexing of 9 
I | I am at Liberty to annex as many as are thought j 
E: | convenient, and of which the Learner, from 2 little Expe- e 
tience, will be able to form a Judgment. i 
And, after all the Figures i in the Dividend are hon down, VV 
if it is convenient to continue the Diviſion to a farther Degree 
of Exactneſs, it may be done by continuing to take down 


Cypbers, as if they had been 9 to > the en, a8 in : 
| the following ! „ 5 


| Exam. 9. . ö 8 | Exam. 1 10. | 
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Bs, 9. Aer * e e ee * 3 
here remains 268, to which 1 take down a Cypher ; 2 and; 
proceeding with my Diviſion, there remains 130; to which = 
take down another Cypher, and continue the Diviſion : This 
may be done at Pleaſure; and, after the Diviſion i is  Happed, EE. 
[the Quotient is ſtill ſet off by the ſame Ne. 8 5 „ 22 on 
And fo of the tenth Example. Fr 
But now, if, after the Diviſion i is ended; it appears that the 1 
firſt Figure in the Quotient is in the ſecond, third, fourth, or _ 
Wy other Place of Fractions below the firſt, then prefix ſo 
4 Cyphers to the left Hand of the Quotient as will deprefs 
e firſt Figure in the Quotient to the * Rn, | 
in che 5 E „ CY 
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1 11. The Diviſion being ended, and there. bales « one 
25 -Fraftion in the Diviſor, I cut off one Fraction in the Pro- 
duct 457; and then, the 5 in the Units Place ſtanding unde iÞ- 
the 8 in the ſecond Place of Fractions in the Dividend, plac F 
one Cypher to the left Hand of the 1 in the Quotient, an 
the Dot to the left Hand of the De 8⁰ is 017 ti = 


„ Quotient ſought. 


Exam. 12. »The Diviſion belog ended; ont chere being n0 3 5 : 


: > is in the Diviſor, I obſerve, that the 5 in the Uni 
Place in the Product 1225 is under the 5 in the third Placed 
Flractions in the Dividend; therefore place two Cyphers to tit Be 


3 left Hand of the Quotient, as in the Example. 


| left Hand of the 5 in the Quotient, and the Dot to the b 
„ Hand of the ER 091 Is ,00 055. the * Ru... 


Ern. 13. EY 5 6 L | Bram, 14. a 1 FB, 


. 05 9265 (0 0012. _ | #76) 3182 0 000 15 
1735 . „ I = 
. 7 „ ** 
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ren. I a The Diviſion pl cadet. 1 ER hel 7 
Eres 5 ractions in the Diviſor, and the 3 in che Units Place in 

b Product ſtanding under the 6 in the third Place of Frail 
in the Dividend, I place two Cyphers and the Dot to 


In the fourteenth Example, I muſt place three Cyphes! 
the left Hand of the bo Figure: So is ,o00b the our 
Vent fought, m— PER J 


.  Divifi 2 of Decimal Traftions. 255 hy 
It may happen, that there may be no Integers in the Pro- 

duct that is firſt ſubtracted from the Dividend; in this Caſe, 
the Place of Units muſt be ſupplied in the Mind; or, to make 
it more eaſy to the Learner, after the Fractions are ſeparated 
in the Product which is firſt ſubtracted from the Dividend, 
1 place a Cypher to the left Hand of the Dot, which repreſent- 5 
ing the Place of Units, the Quotient a be marked off as. 

3 before, as in theſe na 
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e 15. There being three Fraftions' in ah Brier, ih 8 
* Product 675, which is to be ſubtracted, is to be ſet off = 
for Fractions, and I ſupply the Units Place with a Cypher; 
which, if the Dividend had been continued to the left Hans, Eb ot 
would have been under the Place of Tens, for the 6 ſtands e 
under the Place of Units in the Dividend; therefore place the 
Dot in the Quotient ſo that its firſt Fi iure to the left Hand 5 
may be in the Place of Tens. 1 85 
Exam. 16. Having placed a Cypher to repreſent * Place of 5 

Pnits ! in the Product firſt ſubtracted from the Dividend, and as 
ſhe 7 in the Product ſtands under the 7 in the ſecond 8 ar - 
Wtegers i in the Dividend; therefore, if the Dividend had been 95 
entinued to the left Hand, the Cypher in the Place of Units 
Fould have been under the third. Place of Integers in the 
Pividend; and therefore I Place the — in | the Noon. * 
i X | N N 
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3 „ 17. Here 1 place a Gre to e lelt Hand of th Ba, 
„ 72. to have as many Fractions in the Product as there are 
nin the Diviſor; then I place a Dot, and a Cypher to the let 

of that, for the Place of Units; which would have been under 
. third Place of Integers, if the Dividend had been con. 


2 : 5 a - 0 4 * n » 2 * — — 1 ä - o 
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5 ease to the left Hand; E and therefore I phce the Dox i in the 


„ be may learn to fix the Quotient before the Diviſion is ended; 
wich, in ſome Caſes, may fave Labour; for, as ſoon as th 
frirſt Subtraction is made, the Reader may diſtinguiſh what 
woill be the Denomination of the firſt Figure in the Quotient; 
and fo know to how many Figures he ſhould continue tit 
Quotient to have two Places of it Decimal,” which, in 1 mok 
ed a are e fulicient. Wand Juppoſe, | 5 e 


. 1 1 3 HE gf in LE Place 1 Units 1 4 
the Place of Hundreds in the Dividend ; which being in 0 
third Place of Integers, I muſt continue the Diviſion to fi 
F.iigures in the Quotient, to have two of them Decimals ; and 
ilk all the Dividend ſhould not be taken down, the reſt m 
5 be neglected, if two Places of Fractions are near enougb; 100 


Eins. 17. . £4: Dok: . 
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uotient accordingly. 
The eighteenth Example i is Jones i in he fame Manner.” 
| Now the Reader is a little familiar with theſe ene 
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| left Hand of the firſt Product 32, that 
one Place higher than the firſt Figure, 4 


the 8 in the Dividend, which is the fourth Place of Integers, 


Diviſion of Decimal Fraftions. 69g 
zit there are not Figures enough in the Dividend to continue the 
© Quotient to ſo many Places as are wanted, then that muſt be 
|” ſupplied by taking down Cyphers, as in the former Examples, 
There is another Way of determining the Number of 
Decimals in the Quotient; which is this, count the Number 
of Decimals in the Diviſor, and then the Number of Decimals 
in the Dividend; and, if there are more Places of Decimals in 
the Dividend than there are in the Diviſor, mark off ſo many _ 
| Places for Decimals in the Quotient as the Number of Decimals | 
in the Dividend exceed the Diviſor. Thus, in Example 3, 
there are five decimal Places in the Dividend, and but three 
] in the Diviſor, therefore there muſt be two in the Quotient. 
ln the ſecond Example, there are four Places of Decimals in 

the Dividend, and but two in the Diviſor, for which Reaſon 

| there are two Places cut off in the Quotient. But, in this 
de any Cyphers have been added to the Dividend; for, if there 

© have been Cyphers added, they muſt be reckoned as fo many 
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Exam. 19. There being no Units Place in the Diviſor, if it 
was ſupplied by putting a Cypher in the Units Place, to the 
ypher would ſtand _ 
. rt Figure, I in the Dividend, 
that is, in the Place of Thouſands ; therefore the 2, the firſt 
Figure in the Quotient, muſt be in the Place of Thouſands ; _ 
but, as there are but two Figures in the Quotient, and the 
Diviſion being ended, the Places of Tens and Units muſt be 

| lupplied with Cyphers: So is 2700. the Quotient ſought, _ 

| Exam. 20. The Units Place in the firſt Product ſtands under 


or Place of Thouſands ; therefore the firſt Figure in the Quo- 


= MATHEMATICS. 


tient mol 1 Thouſands; but, as there are no more than three m 
Places of Figures in the Quotient, and the Diviſion being ff 
ended, a Cypher muſt be annexed to ſupply the Units Place. FE 
Io0 give the Learner a clearer Idea of Diviſion of Decimals, 1 O 
let 925 be propoſed to be divided by 25; firſt in whole Num- Q 
ders, and afterwards by reducing firſt the Diviſor, and then the in 
Dividend, gradually, to Decimal F ractions; by which the w. 

: e of the Different of * e will appear. is 
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1 By theſe. de! 88 it may be cn” 1 tho the 
; Fi 1gures in the Quotient are ſtill the ſame, yet they vary in 


their Denomination + or Tower, as the Diviſor or r Dividend are 
| | | . mae 0 


| Divifn of Deciata 1 Fralkiont. e 71 = 


z made FraQtians; . increaſing, by making the Diviſor a Decinial, 45 
tom 37 to 37000.; and decreaſing, by making the Dividend a 
” Fraction, from 37 to .0037. The Truth of any of theſe 
| Operations may be proved by multiplying. the Diviſor and 
| Wan and marking the Decimals in the Products accord- 
ing to the Rule for Multiplication; which will then agree _ 
with the Sen, in i HIS - and F Factions, if the Work 58 
4 Is rue. ö - 
When there are many Figures i in the Diviſor. in | Diviſion . 
5 of Decimals, and the Quotient is required only to be o 
near the Truth, the Work may be contracted, 1 as to — —— 


= TG without any conſiderable Lofs, VV , 


. el 45. 10 contract Diviſion of 8 JJ 5 co Ons 
|. Rule. Firſt cut off from the Diviſor all the Places bn ö 
S the fourth, at leaſt, if not to the third; then begin dividing 7 
the Dividend, and find the Denomination of the firſt Figure 
in the Quotient, by Art. 44: By this is known how many 
Figures are required i in the Quotient to bring out the Number 
of Decimals deſigned: As for Example, if you deſign to habe 
three Places of Decimals, and the firſt Figure in the Quotient | 
| is in the Units Place, then you muſt have four Figures in the 
Quotient; if it be Tens, there will be five Places; if it be 
Hundreds, there will be fix, c. that is, you muſt have 
many Figures in the Quotient, that, after the required Num. — . 
ber of Decimals in the Quotient are ſet off, the firſt Figure in 
the Quotient may be of that Denomination as is required by 
the Rule for Diviſion of Decimals. Now, knowing how _ 
many Places of Figures are required in the Quotient, obſerve | 
whether the Diviſor has the ſame Number of Figures as are 
required in the Quotient; and, if it has, proceed to dividing, 
| after having cut off the Figures in the Dividend 8 8 
be any) beyond where the firſt Product reached... -T he FE. 
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| Exam. I; 5 


Divide £4 $5502 . 8 5 
* 4 2753, ſo as to have three Places of Decimals. ; 


4. 27513) 3 3946. 8757 (9 | 
9 5 1 
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Exam. 1. Having reduced the Diviſor to three Places oi = 
 Devhinale, by cutting off the 3 in the fourth Place with ; de 


| Daſh, I proceed to divide as in the uſual Manner; and, Lor 
by placing the Quotient Figure, 9, in the Quotient, ani T uſu 
multiplying. the Diviſor by 9, I have 38475 for the firſt tine 
Product; three Places of which being marked off as Decimals, 2, 
phecauſe there are three decimal Places in the Diviſor, I find in 
the 8 in the Place of Units in the Product ſtands under the gin por 
the Place of Hundreds in the Dividend; therefore the firſt twie 
Figure, 9, in the Quotient muſt be in the Place of Hundreds; dow 
ſo that the Quotient muſt have fix Figures, viz. three Place I th 
of Integers and three of Decimals ; which being more Figures now 
by two than there are in the Diviſor, there muſt be two is th 
Figures left in the Dividend beyond where the firſt Produd Divi 
reached, and but two cut off, viz. the 9 and the 7, at the End: time: 
But, if the Diviſor had conſiſtec of as many Places as are re- in 10 
quired in the Quotient, the laſt four Figures might have been times 


creaſe 
more 
ſiplice 
is 11 


N | cut off: I ſhall, therefore, ſet it down excluſive or: thoſe two 
1 95 — and d perform the Reminder of the Work. = 
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: E 
5 When the two remaining Fieures of the Dividend are B 
"taken down, as in common Diviſion, T put a Dot under the er 


wm the laſt Fi n in the Diviſor, to denote that it is * be 


Ale 


Divi on of Ba Hullin: 1 + 


; de uſed. in the future Part of the Work : Then ada bow 
many times 427, the other three Fi igures of the Diviſor, may 


be had in the. Remainder 1050, which is now the Dividend, 
or how many times 4 can be had in 10, according to the : 
uſual Method, I find I can have it twice; therefore, put- 
ting the 2 in the Quotient, I multiply the Diviſor 4.27 by 
2. (having firſt- multiplied the 2 into the 5 that is rejected, 
in order to know what Increaſe is to be carried, which is I, 
ſor twice 5 is Io, from whence 1 muſt be carried) ſaying, 
twice 7 is 14, and the 1 that I carried is 15 ; therefore I ſet 


I that I carried is 5; laſtly, twice 4 is 8, which I ſet down; ; 


bis the next Dividend: Then putting a Dot under the 7 in the 


times; then ſetting down the 4 in the Quotient, and mul- 
Etiplying the 7 which was laſt marked off, to know what In- 


2 in the Diviſor, L aſk how many times 4, the only remain- | 
ing Figure of the Diviſor, I can have in 24, and the Anſwer 


Poe, that this Quotient rather exceeds than falls ſhort of the 


create ariſing from the rejected Fi igures, it would make 25, 


Wake 26, which is too much. By working this Example at 
Length, 1 find the Quotient is 923. 24584, Oc. Which is but 


Pe other. This I thought proper to xemark, to ſhew tbe 
Ferner how n near the contracted Mehod. x comes to che Truth; | 


dom the 5, and carry the 1; then ſay, twice 2 is 4, and the 
now ſubtract this Product 855 from 1050, and the Remainder : 
© Diviſor, to denote that it is to be rejected, I aſk how many #7 


| times 42 I can have i in 195, or how many times 4 can be had e 
in 19, according to the uſual Method, which I find is 4 


creaſe muſt be carried, I ſay, 4 times 7 is 28 ; which being * 
Emore than 25, I carry 3, as was taught in contratted Aul- - 
Eziplication ; then ſay, 4 times 2 is 8, "and the 3 that I carried +» 
is 11, from which 1 muſt be carried ; laſtly, 4 times 4 is i 
10, and the 1 that I carried 1; which I ſet down; now _ 

ſubtract this Product from 195, and the Remainder is = 
which is now the Dividend: Then, putting a Dot under the 


8 6 times: 80 that the Quotient to three Places of Decimals, 85 
s was required, is 923.246. But, in regard that 6 times 
is 24, which is all that is in the Dividend, it appears from 


true Quotient; ; becauſe, according to the Rule of carrying the - 
Bf we regard only the multiplying the 6 into the 2; tho”, the 12 
: 'gare beyond that being a 7, and, as 6 times 7 is 44, if that: 


s carried to the 6 times 2, it will make 16; from which 1 
Erying 2, according to the Strictneſs of the Rule. it will 


Wittle more than one ten- thouſandth Part of an Unit leſs than 


. required; and, there being five Places of Figures in the D. | | 


. r to mark off one Figure in the Diviſor each Tin 


„ MATHEMAT . 1. 
and, at the ſame Time, the Work itſelf ſhews whether it = 
bs too little or too much, tho! only by fuch a Trifle, : tit 
. Exam. WO. „ Exam. 4; US. 
Divide 417.865942 Dien 27483. 84209 nei 
Bx 25.293, to have By 42.1763, to hay in 
Y three. decimal Places. three decimal Places. 52, 
3% 299) 477 $6]5942(16: 521 45 ny 27483 555 (651. bz | 
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„„ 210882 | * 
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| Es "299 
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- Sdn, 2. | The ft Figure i in the 3 appearing, h 3 iviſio 
Art. 44, to be in the Place of Tens, there muſt be five Figun e ref 
in the Quotient, in order to have three Places of Decimals, i þ 


viſor, I cut off the other four Figures in the Dividend: Tha ut Y 


1 firſt inquire how many times 25.29 can be had in the l 
mainder 16493, which is the preſent Dividend, or how mal 
times 2 can be had in 16, as uſual; and I find I can have 
* times; therefore, I ſay 6 times 3, the Figure that is mar 
off, is 18, for which I carry 2, it being near 20; then i 
6 times q is 54, and the 2 that I carried is 56 ; now put don 
the 6 and carry the 5, as in common Multiplication; alk 
the Product being obtained, ſubtract it from the Dividend, i 
the Remainder 1317 is the next Dividend: Then marking 
the q, the ſecond Figure in the Diviſor, I aſk how often 25 
can be had in chis Dividend, and I find 1 can 1 have it 5 10 


* . of Decitzal Frafiions. . 
Joris 5 times 9 is 45, for which I carry 53 3 hs ſay 5 
times 2 is 10, and the 5 that I carried is 15; now fet down 
the 5, and proceed to the reſt; and the Product is 1265, ᷑ ʒ.” 
ict, being ſubtracted from the Dividend, leaves 52 for x 4 
next Divid dend: Then marking off the 2, the third Figure 8 

in the Diviſor, J aſk how many times 25 may be had in 

52, which is twice; then multiply and ſubtract as before, and 
there remains 2: Laſtly, mark off the 5, and then the Diviſor 
is reduced to the 2, which may be had once in 2, and the 

Work is ended. The other Example is done the ſame Way; 

always obſerving to have Regard to what is to be carried on | 

— of the Fi igures marked off | in the Diviſor, 5 Tg 


J * hus having gone this? the Addition, Subtraftion, Malti 1 
W and Diviſion of Decimal Fractions, it will now be 
proper to inſtru&t the Learner in the Articles of Reduction; 


well underſtood, as the Method of . them. DIO. the 5 
F of ſome of thoſe Rules, „„ 


+ Ruud, « of Decimal Bali. 5 


Coin, Weights, Meaſures, &c, And to reduce the cuſtomary 


wy he reſpeRive integers, 1 15 


| me Value. 


pecimals, conſidering the Diviſor as Integers ; and this will 
: the Decimal ſought in lieu of the Vulgar F ration : And, 
the Divifion ſhould not be ended, the Quotient may >4Y 


as been * in the Diviſion of De x rations, EN 


which, not being neceſſary before, could not have been ſo - 


ET: has are es Rules of Reduction of 8 viz. ' To Do 
13 Vulgar Fractions to Decimal Fractions; To find the 
Wave of Decimal Fractions in the accuſtomary Diviſions of 


I lj Prinons of Coin, Weights, ee e. 1 into e of 


Article 46. To reduce ven F rafions to Decimals of the | 1 i | 
Keule. * erben at Fee to the "Numer, „ 


parking them as Decimals; then divide by the Denominator, 5 
Ia ſet off the Quotient according to the Rule for Diviſion of 


Intinued to any Degree of Exactneſs by taking down Cyphers, Do 


> Decimals. 


—_ MATHEMATICS. 
Fun. iD | | Exam. . 1 Brom, 3. As 


5 Reduce 2 2 to a De- Reduce 4 to De- ; Reduce 55 to a De. 
eimal Fraction. Cima Fraction. 2 cimal Fraction. 


5 5 50 2. 0 ( + Anl. 8.) 1.000 (. 12 33 16.) $.00000(.312 


33 ; 20 „ 
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: 5 
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2s Rom, 1. Aa a Cypher to he Numerator 2 04 mail 
: "he Cypher for a Fraction; then divide by the Denominator ; 
which muſt be conſidered as an Integer, and the Quotient i 18 4; 
Wich muſt be in the firſt Place of Decimals, as the o, in tk 
Units Place in the Product which is ſubtracted from th 
Dividend, ſtands under the firſt. Place of Fractions in th 
Dividend, 

. 2. Here tber Cyphers are Anme but a 925 
or leſs Number might have been annexed ; the Diviſion bein 
ended, the Quotient i is 51255 according to the Rule for Diviſn 


1388 


as So, in the third Example, the (Votet ; 18 3125 Aa | Dern 
EY Fraftion in lieu of the e given idle. od E „ 


, K * p 
ene e TIT PR OED * „ 9 Ba * EET b 
J 2 DO es oo ²ĩðͤ1 0 ĩ v GGG 

8 r * th A 7 I MET * eee e AN n A. 

F.... Z OO III ED, LE Bo ES Red: 

75 * wt $3.1 - war 4 - LAY WT. 5 Y - 7 — A g's 14 * 
: Fo 4 2 N bk 7 5 ts, 
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| Decimal F Aon.” | Decimal F ration. 
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vidend, and the 6, which is in the Place of Units, ſtanding 


under the ſecond Place of Decimals in the Dividend, therefore 
the firſt Figure in the Quotient muſt be in the facond Place 

of Decimals, by Art. 44; for which Reaſon a Cypher muſt 
be prefixed, and then . 062 5 is the Decimal F raction. "_ | 


Eds tt 


to 1 · 5 N | : 5 
Brom. 6. = : 15 5 | 5 : Fran. 1. ; 


| Reduce 4 tos Decimal | 


| Reduce 2 to a Decimal 


 Fradtion. fas 5 Fraction. 5 
Ef 1.000 ( 333 Se. : wo) 3.000 er 
$a nu 176. 


rr neceſſary. 


| (which are the ſecond and third Places of Decimals, by 


n 5 
Rnnnnnccãmqfll8hh hn 9 FO 
5 7 WWW 3 35 

Lk ECT IE: 
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Art. 44) the Remainder is but 8; fo that the next would be a 
Ws | Cypher ; therefore the Diviſion is ſtopped, as it may not be 
An n to continue the Diviſion by annexing more Cyphers, = 


I 8 
3 8 - 


| accuſtomary Diviſions of Coin, Weights, Meaſures, & c. 
= Rule. Multiply the Decimal Fraction by the next 3 


N 
— 
F If 

5 
qv 


2 5 # „ 
"0 

3 

8 
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Exam. 4. _ Diviſion is complete by the Send Sub- 1 
traction - therefore the laſt Cypher needs not be taken down. 
Exam. 5. The firſt Product 96 being placed under the Di- 


* r 


8 — TON —"COnEE 
— 


. 4 6 The 3 * the ws. at every Sub 5 
7 1 if Cyphers were continued to be annexed, the Quo- © 
J tient Figures would be 3, or the ſame, continually, however 
far continued: In all ſuch Caſes, it is uſual to ſet down as 
many Places of F tactions i in the Quotient at once as ma be 0 


Exam. 7. After two o Figures are Sten in 1 Quotient, . 


iel 47. To find the Value of Decimal Fr 0e in the 


© Denomination, which is to be conſidered in the Multiplication 
= as Integers, and mark off the ſame Number of Places for 

| Decimals, by a a Dot, as taught in Multiplication of Decimals, 
a 5 491 3 an the whole Numbers, if —. are of Des 3 
SEES. _— eno- 


Nr 
PREY: — — 
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| there ate in the Numbers multiplied, the Number by which 


was made: Then continue the Operation till you come at 


2ͤ ͤ . . . 


1 MATHEMATICS. 


| Denomination with the Number by which the Multiplication 8 
was made: Then multiply the Decimal fo cut off by the net 
lower Denomination, ſtill cutting off as many Fractions az F 
2 


the Multiplication was made being conſidered as Integers; and, 
if there are any whole Numbers cut off, they are of the fame F ; 
Denomination as the Number by which this Multiplication . 


the loweſt Denomination into which the Integer is divided, I an 
and the whole Numbers cut off at each . wall be of 
0 the Value bought. | = 


'o find the Value of the following Frafions of : a ont 1 the 


Bering. | „ Ee l- © i 


then in the Product cut off one Fraction, by Art. 42, and the 
Inategers are 10, which are Shillings, and nothing remains: 


e ſecond Example, the Value is 125. exactly. And, in the 


5 third Example, the exact Value is 165, 5. "06, 1 in "the ok 
1 ann, it is cg gs el 


, Llategers, there muſt be three Places of Fractions marked of 


Or. 5 of 8 I. 57 9. 
wk 20. = 20. 


10.0 15 . . 12.0 5 16. 0 . 180 0 


. "ama: 5 „Tbe Fraction ls of, 5 Fon Sterling, eultiph 
” by 20, the Shillings in a Pound, which mark as Integers; 


Hence 105. is the exact Value of .5 of a Pound, So, in the 


i Z Prem. 1 | Exam, 6. | Exam. 7. 5 "Dram: 8. 
0 %/¶ Of % St 8n5 ( of 975 
ET non Toe 


ies, ee 1. 55 ha 79.555 


| 6.000 £42 | 6.000 | T "6.000 * 6. ooo 


8 I n 8. The F ration. 32 5 | being multiplied by 20, te 
Shilling in a Pound, and that 20 being conſidered % 


5 2 che Product, . Art. 1 — the 6 — are 0 
| . 


f Value of . 325 of a Pound is 6s. 64. 


By the ſame Operation, the exact V alue of the Gixth Ex- 
| ample is 95, Of the ſeventh Example, is 177 5. 6d. TE 


N of the eighth Example, is 195. 64d. 


$ were uſed 1 in the L four W 


ran. 9. os Pian. 10. 5 ron. 11. 7 Faun. 12. 8 


ly Of 4. Of" 572 0 47 0 * 
= Re © Is. 20. 


ee e po ih 9 40. . 15, 40. 
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155 — 


8. 
5 
20. 


8 Cog 3d. the F Baton bs. of a F arthing b be — 


Oo Decimal Trabi, — 


| Shilliogs: 1 as there is a remaining F tadian of Foo, 
Which is the Fraction of a Shilling, multiply it by 12, the 
Pence in a Shilling; then ſet off the Product, by Art. 42, 
and we have 6 in the Place of Integers, which are Pence, that 
1 being the Denomination by which the laſt Multiplication was 
I made: And, there being no Fraction 8 the exact = 


— —— — 5 
— — 1 
8 FA 


In the four laſt Examples, after the Multiplication by 20, Es 
z * there are in the Product two Cyphers in the right Hand of 
the Decimal Fraction, which, being of no Value, might 
have been neglected, as in the following Examples; ; but, in : 
ſuch Caſes, the Learner muſt carefully remember to cut off 
ſo many Places of Fractions leſs in the next Product; and, 
this Method being practiſed, I would recommend it to him, Es 
tho', for his Eaſe in underſtanding the En, the * 5 
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. 1 be Fradion bein multiplied by 20, cut =” 
three Fraftions in the Product, there being ſo many in the 
© Multiplicand, and the 4 Integers are 4 Shillings: The Fraction 
68 is the Fraction of a Shilling, multiply it therefore by 1 
the Pence in a Shilling ; now cut off but two F rations in the 
Product, the Cypher to the right Hand of the Fraction being 
{iropped, and the 8 in the Integers is 8 Pence: The Fraction 
10 being the Fraction of a Penny, multiply it by 4, the 
Laus in a Penny; then cut off two F ractions, zug de 
Wave no Integers: Whence the Value of . 234 of a Found 
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80 MATHEMATICS. 
By the ſame Operation, the Anſwer to the tenth: Kmp 
is found to be 11s. 5 4. r; the Fraction . 12 of a Farthing 
being neglected. The Anſwer to the eleventh Example iz 
95. 44. 3; the Fraction .2 of a Farthing being neglected, 


3 


And the Anſwer to the twelfth ao is 1 * ET 7. e | 5 


Fran. 13. Faun. 14. | Brom. 75. E T6, 


e, Of Of % Of coz 1 
= 83 J ... ing OEY 
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EE 3.54 oy 8 128 3.54 17 2.6 
Ant 9% 54.2 To An. 104.3 4. | And, 114.2 2. . A 
5 "oh find the Value of the bg rele- ol a Yard 


ian. 18. 
. oy - 


| Brom. 20. 


| Brom. 19. . 5 
o Bong 


© yl . 


Of 45 


. 


8 


. 17. This being he Fraction of: a Yard, multiph 
8 it by -2, the F ect ina Yard; then cut off the F rations, and 
we have 1 Foot, and . 35 of a Foot: 
the Inches in a Foot; ; then cut off the F ractions, and we hat 

4 Inches: So is 1 Foot, 4 Inches and . 2 the exact Value d 

45 of a Foot. 5 . 

In the ſame Manner are the Feet 5 Inches Rand in F 
eighteenth Example ; but, there being a remaining Fractil 
of 44 of an Ihe, to get your Value nearer the Tut) 


237 
12. 


176 


: 12 i 


* 


9 5 705 


0 


„ 1.984 


Multiply the. 35 by 1 


ME 


mul 


Of Decimal Frafions. ok | on 


S | moldply it by 4, the Quarters in an Inch; then, nezietting : 
the remaining Fraction, .76 of the Quarter of an Inch, the 

> Anſwer. is 2 Feet, 4 Inches, and 1 Quarter of an Inch. In 
the ſame Manner are found the Anſwers to the nineteenth and 

> twentieth Examples, the former being 6 Inches and 1 N 5 
and the latter 8 Inches and 1 Quarter, : 
And, to find the Value of any Decimal Fraftion,” it is only _ 
to multiply it by the ſeveral Denominations which compoſe the 
Integers of which the Decimal is a Fraction, beginning with | 
the higheſt Denomination next the Integer, and reckon _ 
theſe ſeveral Multipliers as whole Numbers; then mark off 
the Quotient according to Art. 42; and the Integers ſo found 
will be the Value of the Fraction ſought, and of the ſame 
© Denomination reſpectively with that Number by which the : 
E Fraction was at that Time multiplied. > 

| To ſhew the Reader, that, tho FroQions' are Sage! from. 0 
. Vulgar to Decimal, yet they are of the ſame Value, let us 
. take the Vulgar Fraction 537 of a Pound, and find its Value, 
by Art. 35; then change the Vulgar Fraction i into a Decimal, 
by Art. 46, and find the Value of this Decimal Fraction, by N 

P Art. 47> which will be the fame with the Value before found. 
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5 131. 6d. 2 As in Vulgar Fractions; and the Error only affect 


ſiame Manner the Reader may i any. other Caſe, for his owl 


2 MATHEMATICS. ? 
By this Operation, it appears that $97. of a Pound, o 
715625, the Dccimal into which it is e are both of -$ 
the ſame Ve, that is, 145. 3d, 1. 1 
Suppoſe of a Pound Sterling was given to find its Valu E 
as a Vulgar 1 raction, and then to reduce it to a Decina Frac- NM 
2 and — its * when 1 in een. 5 : 5 pr 
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1 5 uy this Operation, | it copies that 7 LA "bake: n to 1 
Decimal, is 777777 continually : | 1 continued the Diviſion 
at Pleaſure, by ſupplying in my Mind the Dividend with 
 Cyphers: And, as the Diviſion will never end, we cannot 
have the exact Value of 7 in Necimals ; but, tho? we cannot 
have its exact Value, yet we have the ſame Value in Money, 


the Remainder .66 592, which is ſomething too little. In the 


: Information, 

©: 05. PRE Operation of changing Vulgar Fractions into Decimi 

is the ſame as the common Rule of Three: Thus, to reduce; 
to a Decimal: As 9 the Denominator is to 7 the Numerato, 


bis T0, or 100, or 1900, or 10000  {pecording to the 
| _ . 


1. Decimal ſought. 


If the Reader thinks proper, 178 may omit the e a 
| Method of finding the Value of a Decimal F 1 and 5 


proceed to the next Article. 


But, in the Fraction of a Pond Berling and in Pest e 
Meaſure, there is a much readier Way to find their Value 
than by the common Method of Reduction: Thus, in the _ 
Fraction of a Pound, the firſt Fi igure next the Dot being doubled _ 
zs Shillings : And, if the ſecond Figure is leſs than 5, reckon _ 
that and the next as ſo many Farthings; only, if they are 

more than 13, abate 1, or, more than 38, abate 2: And the 
Farthings thus found, being added to the Shillings before found, = 


| will be the Value of the Decimal Fraction, 


38, abate 2, as before: And the Farthings thus found, being 


: Decimal F raction. 


a laid. 


| RU The Value a of. 2 of; a Pound i is PE es 
The Value of 5 of a Pound is 10s, | 


viſion I The Value of- 7 of a Pound ie 14 1. ED 

win The Value of. .g of a Pound i is 18 5. this being x no more bat - 

annot {WO double the firſt Figure. 0 

anno i The Value of .25 of a Pound i is 55. Fo or the 2 being 4 1 

Loney, . and the ſecond Figure being a 5 is 1s. and this 5 
affect Eve added to. the 6. it makes 55. for the Value of 25 8 


Ia Pound. 


. to which adding 1 for the 5, it makes 95. 


Ude Value of .75 of a Pound is 1 ' 7" 
duce 5 e the Value of. 95 of a Pound is 19s. 
gerate Value of .412 of a Pound is Bs. 42. For the 4 | Jeing. 
to th Wed ; is 85. then, the ſecond Figure being under 5, and _ 


Of Dechmal R 8 8 33 5 


Number of Places you 5 have in the F ration) to the es 


But, if the ſecond Figure ſhould be more than 8, a wa 5 
5 from it, for which add 1 Shilling to the Shillings before 
| found : And 5 being taken from the ſecond Fi igure, to the- 54 
| Remainder, if there is any, join the third Figure, and reckon _ 
them as Farthings ; if they are above 13, abate 1, or, if above 


added to the Shillings before found, will de the Value of the Oe. 
lk the Fraction is of Gur Places, the Value may thi aa 8 
bined a ſmall Matter nearer, by taking in the fourth Figure; 


but, as this is not ſo neceſſary to my preſent Deſign, T ſhall 
omit it, and 7 to Fe, to mate what bas 


Erde Value of 5 Is a "EY is 95 Fan the. 4 being doubled. I ; 


nd and third * 1 hong” leſs than 13, the 12 are 1 
4 „5 1 . reckoned - 5 
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Tb reckoned a8 Farthings, which is 34. Whence the Value is 
= e, 


being doubled is 10s. then abate 1 from the 10, and then 


401. 4d. 5 


15 being doubled is 145. then from the 41 abate 2. "Ii there 


remains 30% which are 3 80 that the Value i 
e . 


being doubled is 10s. then, the ſecond Figure being more 
than 5, ſubt ract 5 from it, for which add 1 to the Shil- 
. lings; ; and, when 5 is taken ſrom the 6, there remains 1; 
to which join the third Figure, 1, and it makes 1 which 
are Farthings: Hence the Value is 113. 24. 


is 14s, then ſubtraQ 5 from the 8, and for it add 1 to 
2 the Shillings; and, 5 being ſubtracted from the 8, there fe. 

mains 2; to which joining the third Figure, 55 it makes 
7 "4x6; from which abate 1, and there remains 34. which are 
v5 1 : Whence the Value is 15s. 8d. - 


is 16s, then ſubtract 5 from the 9, for which add 1 to 


mains 4 to which joining the third Figure, 5, it maks WW 
£55. 40 om which abate 2, and there. remains 43, which ar: i 
:: "Pant hings : So that the Value is 175. 10d. 4 


any other Concluſions of this Sort, come to the Truth, bt 


way find the Value of the Decimal Fr ration. by the former ; 


bh MATHEMATICS. 


The Value of 510 5 a Pound is 10s. 4d: 1 7 For the 
remains 18, Which are 'Farthings: Whence the 3 i 


The Value of 741 of a Pound is 145. 94,4 For the 


The Value of 707 of a Pound is 115, 2d. £4 Fer the F 
| To find the Value of. 785 of a Pound 5 being Jouble 
To find the Value of 895 of a Pound: The 8 being double 


the Shillings ; F and, being ſubtracted from the 97 · there r. 


If the Reader has an [Joclinarion. to ſee 55 near et or 


Part of this Article. E takin 
And, in the Fraction A Foot, if the firſt Figure 3 is ; unde 8 - 

55 reckon the two firſt Figures as Halt-Quarters of an Inch . Ar 

Th abating x, if they are above 13, or 2, if they are more th . i 
= 38: But, if the firſt Figure ſhould be above 5, ſubtract 5 fron Ry 
it, and for the 5 reckon. 6 Inches; then, to what remains te o 
the firſt Figure after the 5 is ſubtracted, join the ſecond Figur bbem 
and reckon theſe as Half-Quarters of an Inch; only, if "the marke 
re above 13, abate I, or, if above 38, abate 2, as. in th which 
Ty Cale of Farthings, | with 

| ecin 


Thus, 12 5 Foot i is 12 Halt Quarters of Inch U 
27 ay and: an Hulk. 25 | 


2 ; o 


— —— . ̃ — ] —— ——— —— ——— 


= Of Decimal Frabions. I.» 

; 436 of a Foot i is 24 Half-Quarters of an Inch, or 2 inebe : 

For, from the 25 abating I, there remains 24, Which are 

= Half-Quarters. 

435 of a Foot is 43 Half-Quarters T7 an SY Tow from: 

\ the 45 abating 2, there remains 4.3, which are Half- 

Quarters, that is, 5 Inches and 3 Half-Quarters. 

565 af a Foot is 7 Inches and 6 Half-Quarters : For, tubs - 
a tracting 5 from the 6, there remains 1, to which Joining 
W the 5, it is 15: Now, for the 5 ſubtracted reckon 6 
Inches; then from the 15 abate 1, and the remaining 14 

are Half-Quarters, or 1 Inch and 6 Half-Quarters ; which, 

being added to the 6 Inches, makes 7 Inches and 6 Hale | 

3 Quar We. Ds 
= .75 af © a Foot is fg Inches: For ſubtracing 5 "Hoi, che 

7, there remains 2, to which joining the „ it mit 


* bY 


9 Inches. 1 
04 of a | Foot 1 is 11 Tackes and 2 Half-Quarters : : For ſub⸗ 


25: Now for the 5 ſubtracted reckon 6 Inches; then from 
the 25 abate 1 and the remaining 44 are Half-Quarters, . 
Wor 3 Inches; 5 "Rs. being added to the 6 e e . 


| trating. 5 from the 9, there remains 4, to which join ” 
the 4, and it is 44: Now for the 5 ſubtracted, reckon 6 _ 


let WW Inches ; then from the 44 abate 2, and the enn . 
to MW are Half. Quarters, or 5 Inches and 2 Half-Quarters; -Whichc-- 
e. being added to the 6 Inches, makes 11 Inches and 2 Half- =. 


kes Quarters or 1 Quarter. 1 

ae The Reader may try the Accuncy. of 4506 83 * 

=_ binding the Value of the Decimal Fraction, by the former Pare .. 

„ or MW of this Article. If the Fraction had conſiſted of three Places. 

„ be and the third Figure was above 5, in ſome Inſtances the 

WW Value of ſuch Fraction may be more accurately determined by 
1 the third Place of F ractions | into Conſideration. ods 


Inch Article 43. To reduce the Parts of Coin, Weights Meaſures, 
than 7 into Decimals. 


1 Rule, Set down for a Dividend He" given Parts, © if they” 


ins A are of one Denomination, or, if they are of ſeveral, reduce 
vigor "hg to the leaſt Denomination 3 to this annex Cyphers, 
if ther marked as Fractions; and then divide it by that Number 
in th W which makes up the Integer, and is of the ſame Denomination 


7 


with the Dividend, 895 Art. 443 ; me the SEVERE > is the 
| Decimal ſought. ih 


. 


MATHEMATICS. 


86 
. Exam. 1. Reine 17 s. to the Exam. 2, Reduce 75. 94 to 


— Decimal of a Pound, 


: OX 17.00 (% 
. 160 5 
100 
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the Decimal of a Pound, 


7% 0 
12 | 


240) 93.0000 of 3875. 
3 0. 0 0 | N 
e 
TIT 


19% : 
1680 


ann 


2 200 
12 


5 . I. This EAR — Shilling, I annex „ Cyphers, a an 
- - "hw: divide by 20, the Shillings in a a Pound: The Quotient 
oof 857 is the Decimal ſought. 


Faam. 2. This being Shillings : 8 We they muſt firſt 
be reduced to Pence; to which annex Cyphers, and then divide 


by 240, the Pence i ina s Pound: The es. 37 5 Is the 
Decimal ſought. 5 


= . Eren. 3. Reduce 24.3 4 to e Exam. Fil Rake 32 4 lache 


Decimal of a Pound. 
„ 24.5 BE 
4 4 : 


to the Decimal of: a Fo oot. 


3 * 1 
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48) e 3125 
0 798: na | 
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Of Dea Fraflims, 87 


1 3. This being Pence and Farthings, it mu be 
Pr to Farthings ; then, after the Cyphers are annexed, 
divide by 960, the Farthings in a Pound. : 

. Exam. 4. Reduce this to 15 Quarters of an Inch, and then 5 

I divide by 48, the 9 8 8888 of a an Inch: in a F. ot. ; 


1 Exam, 3. . c Ln = "Full * ; won: 
Þ Reduce goz. 4dwts. Troy, to "Reduce 12 Drachms to the De. = 
3 the . of a Pound. 7 eimal of a Pound Avoirdupoize, = 


o. adio. 8 5 256) 12. ee 
20 — „ e m—_ 25 
BY 1680 * + e . =. 2536 


rt 


— —— — 2 — — A; IP - 
oo” — — ISET 3 2 ws Wn . 2 — 7056: 50a = . 
9 2 Ee re re en en nn — 
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| Thets ITE Na are 4 in [tha fans Maier 5 There being 5 

bo Pennyweights in a Pound Troy, the fifth Example is 
vided by that Number; where, the Remainder being always „ 
Ne ſame, the Quotient Figure would be 6, if the Diviſion was „ 
Tuuinved: And, in the fixth Example, the 12 Drachm _ 
We divided by 256, the Number of Dane in a Pound = 
Pan 8 

In the Parts of a Pound Sterling the Decimal may & found Gn 
Without Diviſion, as follows, viz. in the Parts of a Pound, 
every two Shillings put a 1 in the Tenth's Place next the . 
Yot ; for one Shilling put a 5 in the ſecond Place of Decimals; 

Id for fix Pence put a 2 in the ſecond Place and a 5 in the 

Bird Place of Decimals: As to any leſs Quantity, reduce it 
Farthings, and place the Number of Farthings in the ſecond 

I third Places of Decimals, if they are more than 10, other- 


1 in the third Place only, obſerying ie to 40 1 to them, if they 0 : 
| more than three Pence. 7: 


| Bran, T. 5 


1 7 bz EM ATI O's, 
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5 . 15 1 Exam. 2; "Bun, 3. 

Reduce 165. 74-3 | Reduce 135. 44. to Reduce 95. 9d. 

— 0 4 Decimal. 18 a Decimal, to a Decimal. 
16 % % % i421 6 6 e + 
6d. is 28 ETSY „ 1. „ 05 

© is a "46 is .017 64. is 025 

0 N 08 is . 0125 

wy 63 „ 667 . is 003 . 


0 4005 | fron 


2 It may be obſerved, in TONE, 2; that, "op hone Pence Root 
* Thich 1 is ſixteen F arthings, 1 ſet down ST becauſe it is more hot 


than three Pencte. qual 


In the ſame Manner may the Parts of” any 1 be . If 


: ad to a Decimal with little Trouble, by obſerving, that g Wu 


ie uſual Method of dividing the Numerator by the Denoni- 
e nator, | in order to reduce a 9 F action to . Decimal. 


1 : 

| | 

DN: ; . 

* . l q 

* 1 1 
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1 ; 

7 1 Egg 

[7 F p * 
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1 5 
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plying any Number into itſelf: Thus, if a 6 be multiplied) 


: is the Half of any Integer, .25 the Quarter, 125 the Eighth N 
and fo on: But, as this Way is not quite exact in fone 
Inſtances, I ould recommend it to the Reader to proceed by 


: Tie extra as 87 ſquare. Root 6 U any 2 
E F O R E we inſtruct the 1 to extra the * 
Root, it will be proper to explain what is meant by 
Square Number, and what by the Root of ſuch Squar 
That Number is called a Square which is produced by mult 


Itſelf, the Product is 35, which is therefore a Square Number 
and 6 is called the Root or Square Root of 36, becauſe 
times 6 is 36: In the ſame Manner, ꝙ is a Square, the Rv 
of which is 3, ſor 3 times 3 is 9g: 80 is 16 a Square Numb 
5 whoſe Root is 4. 
If a Piece of . Stone, or any 1 Matter, he a 
exactiy ſquare, and each Side is four Inches, then is the At 
or Content ſixteen Inches; that is, there will be ſixteen {qu 
ſuperficial Inches in the Board, as. "Ry be feen of the follon 
ing Figure. 5 3 


Euranin of ny Spur 2 7 m0 N 


3 AY " 


_” 


5 

8 
2% 
35 

* 
CE 
N 
NE. 
8 
2 % 
* 
XI 
; 5 
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2 

: 


bach Side being divided into hr e and Li A „„ 
m thoſe Diviſions, the whole Square will be divided into _ 
ſixteen little Squares: From whence it appears, that the Square 
Noot of any Number is the Pength of the Side of a Square, 

Ewhoſe Area, or W Content, is e to the given 
Square Number, ; 

1 If any Square Number | is multiplied by its Ribas, the pro- 5 

t z huct is called the Cube; which is the Content of a Solid. 
th, rhoſe Length, Breadth, and Thickneſs are equal to the Root. 
ſome Thus, if a Piece of Timber was cut exactly cubical, each _ 
ide being four Inches, the Content of the Cube would 8 
Om Gxty -four Inches, fixty-four being the Cube of four ; . which 

5 4 Inches are the Length, Breadth, and mas or Depth 

the Piece, x 
Tubus having explained what a 80 uare and a Cude ar, B 
al next give the Squares and Cubes of all we. nine e Digits, - 

P the e Table. N i 


Ke, 
ore 


PI 
5 5 F 7 able f the Squares and Cube of the nine Digi. 
Square 
t by 
Squat 
mull 
plied) 
umbel 
ecaule | 
the Rot 
Numb 


jb. 2 1 T5 4 "Ta 7: 7 . . 9 


Pra. EU BREE | by mi mo 
Cubes, | a * 


* lh 64 IE 125 —.— 216 al 343 363] 512 $12 JE 7:4] | 


TE 


I, the upper N are * PRA nine „ Digits, is * WEE 
Ich are placed their reſpective Squares and Cubes; therefore, 

en the Square or Cube of any Number under 10 is required, 

y may be found in this Table by Inſpection: Thus, the 
re of 5 is 25, and of 7 is 49: The Cube a 
Cube wed is 729 3 and ſo of the reſt. Bas in the fame 
1 . TTOGOI A EITSITENR Manner, 


| bec 
the Ar 
en {qui 
e follol 


. 


. MUTHEMATICS. 


| Manner, if the Roots of any of the Squares in the Table are 
required, they are found the ſame Way: But, in Caſe be! 
Square Root of any Number not to be found in the Line c pie 
Squares in the Table | is EE this muſt be —— EP th exe 
RI en, „ _ 41 


thie 
8 Article 40. When a Number is given 91 the Ns Root Pro 
to be extracted, place a Dot over the Units Place; then, ſubt 


miſſing one Figure, put another Dot over the third Figure,  W dex 


Place of Hundreds; and thus continue to put a Dot over ever 
bother Figure to the End; and, as many Dots as are thu 
placed over the Number, of ſo TOO. Fi uns. wu the M00 


: Gn 


Be xam. 1. | Extra 1 the i Square Root of br; 504. 


This Number king: dotted as above directed, it appean 
that the Root conſiſts of three Fi igures or Places: To find the 


5 flirſt of the three, look in the foregoing Table, in the middk 3 Dr 
| Row, or Row of Squares, for the Number pertaining to the Wivoubl 


 _ firſt Dot to the left Hand, which in this Example | is 6; if it 
is not there, take the next leſs Square, which in this Caf 
is 4, Whoſe Root is 2; now draw a crooked Line to the 
nn righ t Hand of the Figures, and place the Root 2 as a Quotient 


ſubtract i it, ſetting down 2, the Remainder, underneath, as it 


and this is called the Reſolvend; ; now draw a crooked Line to 


OY 5 Quotient for a Diviſor ; then place this Diviſor to the left « 


in Diviſion ; then put 4, the Square of 2, under the 6, and 


' Diviſion : Then take down the two Figures pertaining to th 
next Dot, viz. I5, and annex them to the 2 that remained, 


1 the left Hand of the Reſolvend, and double the Root in the 


: the crooked Line, leaving Room ſufficient for another Figure 
to be put betwixt that and the crooked Line: Then the Wal 


: will ſtand thus, =; 
die 0 5 | 
Ty 215 5 483) 


1 hen Ga: how many times the Diviſor 4 can be had 
215 the Reſolvend, (but with this Reſtriction, that th 
Figure expreſſing the Number of times it may be had be 


Placed ti to the right Hand of the + | to make the Divifo "i 


LY 22 


* Square, that 1 is, the laſt two Fi Wares: thus, 


3 brzey 6 
55 = 


440 215 


: — 


, Pins) | . 30 


ade E Daw a crooked Line boots 3904, the new ; Kefolvend; and „ 
double 24, the Figures in the Root, and place them as a 
Pieiſor; then find how many times the Diviſor 48 can be 
dad in 3904, (but with the ſame Reſtriction as before, that 
the Number of times it may be had, being placed to the right 
Hand of the 48, to make the Diviſor complete, and multi- 
Nied by the ſame Fi igure in the Root, may not exceed the 

| Wſclolvend) which is 8 times; ſet down 8 in the Root, and 

Wi i in the Diviſor ; then multiplying. 488, the Diviſor thus 


Pereaſed, by the 8 laſt placed in the Root, the Product is 


Ree 


| got (248 Root, „„ 2481 Root, 


18 I 


E = NR NE OT 992. 


„ 
3994: 1 V eie 4 Proof, 
Jat the 8 

j being 


e Root into itlelf; Thus 248, being — I itſelt, 
ſeuces 61 1504, the gies Number. 


Ertrabtion of the Square Rosl. . 9 1 
bee, ad ouleiplied by the ſame Figure in the Root, may not 
| exceed the Reſolvend) and I find it will be 4 times; ſet down _ 
| Ain the Root, and alſo in the Diviſor; then multipiying 44, 
this increaſed Diviſor, by the 4 laſt placed in the Root, the 
Product 176 muſt be placed under the Reſolvend 215, and 
ſubtracted from it: To the Remainder 39 bring down the 


wa which being ſubtraed, there remains o: Therefore 5 
3 is the true Root. ſought. The whole Operation is as 8 


The Way to prove Ir hs Work is kißht, is, to 0 ORs 


N '2-. OE Ee 5 


before, that the Number of times it may be had, being pinced 
to the right Hand of the 4, to make the Diviſor complete, 
and multiplied by the ſame Figure in the Root, may not 
exceed the Reſolvend) and I find it will be 3 times; then 
putting 3 in the Root, and alſo in the Diviſor, multiply 43 


fe 5 23, the Figures in the Root, being doubled for a Divior 


1 Reſtriction as before, that, the Figure being placed in tie 
Root, and to the right Hand of the Diviſor, and multiply 108 


tus increaſed, by 8, the Figure laſt placed in the Root, al 
the Product is 3 744; then ſubtract, and there remains 0 


= M 4 THE M 4 71C 8. 
| Brom, 2, Extraft the Square Root of $6644 (2 


9 166 


7% this Wa the e firſt Square l is 5, and the next Ie 


= - Number in the Line of Squares in the able is 4, whok 
Root 2 muſt be placed in the Root, and its Square 4 under 
the 5; then ſubtract, and there remains 1; to which bring 
down the next Period 66, as taught in the former Example; 
Double the Root 2 for a Diviſor, and place 4 its Double to 
the left of the crooked Line then aſk how many times 4 the 


Dioiſor can be had in 166, (but with | he ſame Reſtricti n 2 


the increaſed Diviſor, by 3. and the Product is 129 "tl 
| place under the Refolvend, and lubtract as Lela. 5 


356 03 


DT 3 g 
ods 120 


46). 3744 


7 bus having taken down the lat Period 44, LY | place i 
the right of 37 the Remainder, the Reſolvend is 3744 


15 46, which is placed to the left of the crooked Line: Nov 
Inquire how often 46 can be had in 3744, (under the lame 


the increaſed Diviſor by the Figure i in the Root, it may 
exceed the Reſolvend) and I find it will be 8 times; place d 
the Root, and alſo on the right Hand of the Diviſor, betun 
that and the crooked Line : Laftly, multiply 468, the [Divi 


Therefore 238 is the true Root of the given Wunde 
Appears «> the Work, by _ 


E: 


4) 3744 
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by * . 


2 69 7 
e 


267) 196 


aced | 
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Nou 
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of 346921 6 
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. 1160) 10521 
| 10521 


Extra the Square 3 of 


; Exam, 5 Extract the Square Root | . 


| 7 =  Enrattion Lo the Square Root. $i 93 


238 Root. 
CEE. CHER 


10% 
714 
470 


"56644 1 Proof. 


Denis: 95 


baun the e Root of 


207936 (% 


| Theſe two | Examples a are « dans in hs Fins Manner 3 as. ; the = 
a ; only it is to be obſerved, that, the fourth Example 
j | conſiſting of ſix Figures, the Dot * not fall on the laſt 
Figure to the left Hand; therefore, the firſt Period is 20, 
| whoſe next leſs Square | in the Table is 16, the Ons of + | 
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my Proof, 
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94 MATHEMATICS. 


Fram, 5. The firſt Square is 34, and the next lefs Square i in 


| the Table is 25, whoſe Root is 5; therefore put 25 under 
34, and ſubtract ; alſo put $1 in the "Os nw — as in 


ET the former Examples. 


Exam 6. Extract the Square Root e - 
1 * „ no 
10 . 
5 wy | — N 8 
504% „ b 
b . „„ e 162280 1 
8707) TY . 6459749] Proo 
FO of * 9579025 (3:95 e 3995 
1 — — a — 25475 
659) o apes 
. „ . . —— 
5925 33% 


— — N 


N "I The firſt que delay 165 ad that hos found 
thy in the Table, when it is ſubtracted, nothing remains; 


1 that the Reſolvend will be only 45, 'the next Period: 
When, therefore, the Root 4 is doubled for a Diviſor, it 


cannot be had in 45 (under the Reſtriction as in the other 


os, Examples); 3 therefore, as the Diviſor cannot be had, ſet down 


= Cypher in the Root, and alſo to the right Hand of 8 the 


Diviſor: Then bring down the next Period, which is 92, 
uc aſk. how many times 80, the Double of the Root, can be 


had in 4592, (with the ſame Reſtriction as before) and the 
- Anſwer is 5 times; place 5 in the Root, and alſo to the right 


Hand of the Diviſor ; then multiply 805, the increaſed Di- 


_ viſor, by 5% the Fi igures laſt Lana in the Root, and proces 
as A 
A ſeventh Example is bone in the lame Manner, 


Exam. by 
5 


1 


5 Extraction of the Square Root. | 95 

I Exam 8. Exam.g. Euan. 10. 

Extract the Square Extract the Square Extract the Square 
| Root of 129. Root of 540. Root of 457.2459. 

| FF The Nambers in the eighth and ninth Examples not n g 

Sgquare Numbers (for there will be a Remainder after the Root 

is extracted) in order to obtain the Root near the Truth, it 


is neceſſary to annex Cyphers for decimal Places; obſerving, _ 


that, as many decimal Places as are required in the Root, ſo 
therefore, let the Root be required in each Example to twa 
| Places of Decimals, then there muſt be four Cyphers annex 
77 8 


2 pI 


— : 


eo 17 . 
20265) 13100 Rr Fae > ous 
Ü ³˙ oi = 129.0000 Proof, 


RE. %%% 
! ĩ OF 
eee . oe - 


469) 1100 


Ly 15 


is carried no farther than to two Places of Decimals. In Cafe 


bbſerved, that, if a Number is not a true Square, ſo as to 
laue no Remainder, the true Root of ſuch Number can't be 

-- =... Attained, - tho” the Operation be carried to ever ſo great 2 
Length. The Root 21.38 of the tenth Examp! e, being 


1 extracted, and, after all the Periods are taken down, there is 
2 Remainder, you may then take down Pairs of Cyphers at 
Pleaſure, and ſo continue the Root to any Number of Decimal 
* Fractions as may be convenient. 


decimal Places, to make them even: The firſt Dot in the 


N Extract the Square fy the Square 2 the Square 


„ MATHEMATICS. | 
5 457-2459 (21. 3 Sor 5 00 * 
VVV 5 = 
Fe 1 4¹ J ff Xo 
„ Ty . i 
423) 1624. e nv = 7 
1 e Fs 5 wy 5 ** 
= 5 45-10% 55 
4265) 25550 e . cs 
— m 457. 2459 
"1415 


In theſe Lanes the Ta may * 17 the Proofs, that 
the Root comes out very near the Truth, tho? the Operation 


where a greater Exactneſs is required, more Pairs of Cyphers 
may be added, to bring it nearer the Truth; for it muſt be 


e by itſelf, produces 457. 1044. 
Or, if they are Integers only whoſe Sans Root i is to be 


But, if a mixed Number be given to be l and 
5 the Places of Decimals are an odd Number, as three, five, Ce. 
there muſt be a Cypher annexed to the right Hand of the 


Integers muſt be over the Units IPD therefore, it is beſt 
to begin with dotting the Units Tn. and then Proceed to 
15 the reſt, whether forward or We rand. N 


"From 11. 3 "Rave: "; y > 7 "Dems 13. 


55 Root of 7 24576. Root of 56644. Root of 7 7487. 441, 


bp each of theſe Examples, the Number of decimal Place 
are odd; therefore, a Cypher muſt be added to each, betore 
the Operation is begun ; 3. alter Which, it is the ame as bete 


= Eura f the Cute Root. _ 9 7 


52k5jGol 6% -5b64qo(.752 8 4415(86 
4 OK. oY 


Wi 14g 764 166 1087 
£ . _ 1 996 
[62904857 | 5 150 3940 mg 
n N Rn. 
[nos , „ v e 
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1 | The Prof of theſe wy Sl th have omitted; bun the „ 
fog . atner may multiply them for his « own. Improvement, » re- e 
ers 5 to — che r N e e 


_- - 


a — < 
N | Art. 30. 85 extraft 7 the C Cube * 


1 ER E are Wien Methods of extracting the Cube | 


and t King en; who likewiſe favoured me with a new Method 
15 e Multiplication, which wil be explained i in its - proper CE 
ine ee. 

the Wi | Rule. Place a Dot over the Units Place; 3 "a 'wiſfing . 
—M o Figures, put another Dot over the Place of Thouſands ; 

to 


bd, miſſing two Fi igures more, put a Dot over the Place of 


Wlillions ; continue to dot every third Figure, and, as max 
1 as are thus placed, of ſo many Fi igures will "the Root N 
dnlift, SOS 
quare | Then ſer i in the Table, Pam 89, for a Cube Number, in the 8 
44, ttom Line, the next leſs to the firſt Cube or Period of the 


ven Number on the left Hand; ſet the ſaid Cube Number 


lace er the firſt Period of the given Number, and its Root in 
delle Ne Place of the Root, to the right Hand of the given Number; 
fol. yk the . from the firſt Period, and. 4 to the Re- 

Th 8 — mainder 


. i 8. Ss * n . = —_ — dee 24 29 . PE DS 2 je 1 * 7 0 4 "$f op * n n . 


Root: The Method by Converging Series is a heat 
X and elegant Manner of Approximation: But the tol-----:.- 
wing Rule appears to me the beſt and moſt convenient, for 
Ihe preſent Purpoſe, I have yet ſeen; and for which I am 
Wbliged to Mr. Thomas Triplett, Teacher of the Mathematics, 


* 


. 
\ a2 


55 


1 47 E E 


i 'A vl TH 


MATICS. 


4 


lids bride down the next Period, which call the Refolun 
and draw a Line under it. 
Now ſquare the Figure in the Root, and ride it h 
Zoo, putting the Product under the Reſolvend ; then mult j 
the Figure in the Root by 30, which place under the # by 
Product; and the Sum of theſe two Products call A Divi 
under which draw a Line. = 
Find how many times this Diviſor can de had in the de 1 
1 ſolvend, and this is the ſecond — in the Root, Wh 2 
place in the Root. 1 
Moultiply this laſt Fi igure in the Race hs itſelf, ad ola 9 
the Product under the Diviſor; then multiply that Part dM 
the Diviſor, which ariſes from multiplying the former FP, 
in the Root by 30, by the laſt Fi pro in the Root, and le 
the Product OY = laſt. Produ z.. under., theſe place v8 
; bother Part of the Diviſor, and add them together ; and mi 
ttiply their Sum by the laſt Figure in the Root, calling th 
Fee the Subtrabend, and ſubtract it from the Reſolvend 
If the Root is only to conſiſt of two Places, the Opera 


= is 5 finiſhed, as in L508 OC N 


— FE To extra the Cube of Root. 1 15625. 4 


| Prov, 
VF 2 Roo 
1 5 Refolvend. %% ũ ᷣ otros — | 
1200 the Product P 15 . of 2 20 3 350. e 
bo the Produkt of 2 by 30. — 
26 0 


6 (as Root 


G * . * N e n * 2 
2 r r oy F 7 2 * 3 ds 5 I TRIER 8 
8 9 . Eu 25" 5 12 2 . WI, 
o D E e 


re 


s 1260 Diviſor. = 1 25 

I the Product of 5 by 5. 5 315 

300 the Product of 60 by 1 15 0 
viſor, 


12 00 the og , Far i of | 12 


3 


25 


186 05 


1 the laſt Fig in the Root. BE Be: 


"762 25 Subtrahend, 


0 remains. 1 85 5 


- 


| The firſt Period in the given Number is 153 and, by th. 

Table of Cubes, Page 89, the Cube leſs than 15 is 8, which 
place under the 15, and 2, the Cube Root of 8, in the Root. 
Tbe Reader, by comparing the Directions with the Operation, 


6 | will find it very eaſy. - To try whether 25 is the exact Cube 
1 Root of 15625, multiply 25 by 25, and this Product again 
by 25 ; this laſt Product 18 1 36255 t thereſore the - true Cube : 


F Fo of . 3% yl Oy 
kun. 2. bana the ; Cube Root of 438976. 
Rana 
= 959-6 'Refolrend. 1 Es 
14700 Product of the Square of 7 by 300. 8 
210 Product #7 by Tied 3 : 
ETD Diviſor. n 
ng ll 36 Product of 6 by 6 
nd. Bo 1260 Product of 210 by 6. 
en, | 14700 the other Part of the Diviſor, 
_ "15996" _ 
6 the Figure ; lat plac in | the Roor. „ 
Ha. Subtrahend, 
0 remains. 5 N 


e il 
| auf 


| Bram, 3 3. | Extraft the Cube Roo of {20537 79 
„ 205370 5% 

2 

2514 Reed. 


75⁰⁰ 
e 


2 7650 Diviſor, 5 
51 Square of Qs. 85 „ 
1350 Produtt of 150 by * . 
290 
80 
SS. Is 
EE Subtrahend. 


55 IS remains. e 


— of the Cube Rm. 99 


. enact Lens 
——_—— 


| 
2 — — — 
* 2 - —_— $0; a Re f — CDs. mr —gp — 47 
2 8 6ꝙ3 CCI — 9—7r— s tn — 
- ; , 8 =. ESR. — 
4 , * 28 — —ʒ—ñ—ͤ— —— — — — 2 : : -: 
. g . 5 o 5 As — 4 * 
-— A033. ns = — De = -- 
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— ma, = 
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Se of 
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3, So 
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— 
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— 
— — . 
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— ies 
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* 5 
— 
* r 
3 Ctr 
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Eran, 4 Extract the : Cube Ret of nne. 


MAT H EMA T 7 c 8. | | 


* ; "> 

4 le 2 2 3 8 
e [SRI OTE | 3 
8 54 


CEO (abs 


20399 0 Reſolvend, 8 
1290 Product of the Skid of 2 1 300. i 
60 Product of : 2 * 3e. 1 5 


7250 Divifor. = 


36 Square of ns 
30 Product of 60 by 4. 5 
120⁰ the other Part of the Divifor, Fe 


8 | the Figure 1 kit be in de ne. ; 


576 Subtrahend. 


82 37 44 Refolvend, 


202800 Product of the 1 of 26 by 300. | 5 
720 Product * 2 8 30. 1 


9 


— Divifor. . 


16 Square of Fl 
3120 Product of . by: FR 5 
203500 the other Part of the Divifor. 5 


205996 
4 the Figure l laſt plead in | the Root. 


55 23744 Subtrahend, 


o Tr emains. 


ot. 


aal. 


| Extrattion 7 the Cube Rout: SED h 101 5 


b. 5 Extratt the Cube Root of 54 to three Places 


of 1 


54 000000000 ( 3 79 
27 
27000 > Rechen. 
: product of th 185 of b 
2700 roduct of the Square o 7 350, 
x Product of 3 oo 30. ofgh 
— 


0 w Diviſor, 


40 Square of: 7. 
8 Product of go 8 7. 
2290 the other Part of the, Divilor, 


379. TG 
5 _ the Fi Figure : ſt PET in | the Rez 1 


2 3470 000 00 Refolvend. 


| 410700 > bi of 37 by 300. 
TRIO: Product of 37 15 . e 


8 


5 1810 Der, of 


* — 


49 Square of 7. 
7779 Product of 1110 Ws 7. . 
479 the other Part of the Baer. _ 7 


4185 10 
8 the e Figure laſt rs in the Root. 


— 


555 3 Subtrahend. 


4 7 367 000 Reſolvend. 


(42638700 Square of 377 by 300. 
11310 Product of 97 by 30. 


Mi 


Olsson Diviſor, DS Ls OO ; ; | 


— 
WIRES Tei ORE RAP. — 


N MATHEMATICS, 


81 Square * e 
101790 Product of 11310 by 9 l 
42638700 the other Part of the Bien. 


42740; 1 
: -4 the Fi igure * ped in the Root. 


+ <> — * 


46s 5 I 30 Subrrahend, 


32701867 Remainder, 


By the two laſt Exam ples the Learner may 90 that, whi 


- 4 new Reſolvend is 7 all the Figures then in the Root 
muſt be ſquared, and their Square multiplied by 3oo, and 


OE wn Figures in the Root multiplied by '20 to make a Di. 


viſor: That, when it is Known how many times the Diviſe 


can be had in the Reſolvend, that Figure muſt be placed i in 
the Root, to the right Hand of thoſe already there, as in the 


Quotient in Diviſion: That then the Figure laſt placed in the 


Root muſt be iquared, and put down under the Diviſor; ; and 


bo the former Part of the Root multiplied by 30 is to be mul. 


| _viphied by this laſt placed Fi igure in the Root, and put under 


„„ Square of the laſt Figure in the Root; under theſe put 


the other Part of the Diviſor, which being allded together, 
their Sum muſt be multiplied by this laſt placed Figure in the 
Root, for the Subtrahend to be fubtraCted from the Reſolvend, 


If the Subtrahend,” when all the Periods are taken down, is 


2 5 the ſame with the Reſolvend, the Work is finiſhed, and the 


"RF 


Root is the true Root ſought; ; as in the fourth Example, 
where 264 is the true Cube Root of the given Cube: But, 

if any Thing remains when all the Periods have been taken ÞF 
down, to that Remainder | annex three Cyphers, and purſue WW 
the ſame Method as before; by which the Root may be con- WW 

| tinued to as many Places of Decimals as may be thought 

proper; always obſerving to annex three Cy phers to > each 
| Remainder, to make a new Reſolvend. 


If a Decimal Fraction, or mixed e is given for 


the Cube Root to be extratted* and the decimal Places arc 
neither three, fix, nor nine, Cypbers muſt be annexed, to 
make the Decimals have one of thoſe Numbers of Places; fe 
that the Dot may fall on the Units Place of the integral Patt 
of the mixed Number, and that the firſt Period, in an entire 
Decimal, may confiſt of three Places,” 


e 


2 Fur va 6 = 


Eura f the Cube Root, 18 3 | 


Bram. 6. Ext the Cube Root of 9977 5. 111183. 
= ens — (45-27 


ag G : r 
— 3 
b _ RR 
# % " 0 1 8 e * 
FAIT; 8 e P tt of IL We SEEDS... R 
Rn ECT (of OBS Eo I at Ne I 
. : 


64 

5 5 'Reſolvend. 

| 4860 Square of. 4 by z 300. . 
420 Product of WP wy: = 


4920 Diviſor. ” | 


25 Savers: of ns os 

- hw Product of 120 * 5. 
. the other Hurt of ths: Divicor, 
54 
15 5 the Fig igure lat & placed in the Root, 


273 I 2 '5 Subtrahend, 


| | 1 16 5011 1 1 Refolvend, 


| borco 3 af 45 . 300. e 
: 1350 Product of 45 by 30. 


EY) Diviſor, 5 


4 Square of 1 | 
2700 Product of 1350 0 by * Iz 
607500 the other Part of- the Divifor. ; 


* 


610204 . 8 
3 the Fi igure © laſt place i in ; the Root. TS 


1220408 Subtrahend, 


* 


42970 31 183 3 3 Reſolvend, 


| 61291200 1 * 452 by 300. 
— 13560 Product of 452 15 30. 


ee Diviſor, „„ els po 


rr en nn —— og RS 


10 


” 26763 Refolvend.. 


MATHEMATIOS. 


49 Square of 7. th 
94920 Product of 1 13560 by = 


67291200 the other Part of the Diviſor. = of : 
6233626 1 , If 

Eo 7 the « Figure laſt pal in i the Root. = iy 
4297030838 3 Subtrahend. „„ 5 new 
- . 5 Nee a 


ran. 75 Extnct the Cube Root of $0763. 


30. 703 (4 7 
64 | 


28 Square of 4 by 300. 5 
120 Product of 4 * 30. - 


| — — 


4980 Divifor. 8 


1 9 eiae of * - ODS OT 
300 Product of 120 1 3. e 
1100 the other Part of the Diver. GE, 


—— 


316 5 
1 the Fi igure aſt hed in the Root. | 


1 25 507 Subtrahend, 


12 56000 Reſolvend. 


' 1 


$5470 Square of 43 1 
1290 Product of 4³ * 30. 
55 5990 Divifor. „ 15 
4 Sq uare of 8 8 

| a Pioduct of 1200 by 2. 5 
5 54700 the other w of the Dre. =; 

557 284% 3 : 

; 2 the Figure laſt placed in the Root, : 


— 


4 145 68 Subtrahend, 


— — 


e Remainder, ens ] (hai 5 


= 


7 Extrattion 71 the Cube Root, — 18 ä 
i 1 ſhall juſt obſerve to the Reader, that, when the Root conſiſs . i 1 
| bf Integers and F rations, the Fractions are not diſtinguiſhed Cat, — 
1185 the Diviſor, but uſed as Integers. e | 
In the ſeventh Example, there being but three decimal =: 

| Places given, the Root would conſiſt of but one Decimal, wy 
| without annexing three Cyphers to the Remainder, to make a 13400 


| new Reſolvend: And, if to the laſt Remainder three C yphers - 
| are annexed, the Root may then be obtained to ee decimal 5 
5 Places, ; 


| Exam, 8. karg the Cube Root of 146379. 


3 255 379 667 
4 : 7 2 — 


* I 379 | Reſolvend. 


7500 Square. of 4 300. 5 
150 Product of * * 30. 5 


4 Ez Diviſor, | 
2 4. e 1 2. 7 . 
3 3⁰⁰ Product of 150 Shy" . 
7! 500 the other Fart of 68 bus, 
8 T the Figure laſt dee, in e Root. 
| 1 88 Subtrabend. 
_$771090 Refolvend: Nt 
811200 Square of 52 1 30. 
1 1 560 Product of 52 LAY: Io 


5 Divifor. | 3 


49 9 Square of 7. 
10920 Product of 1360 | by 
811200 the other Part of the Divider : 


TY 
= 2 © the Fig igure laſt fes in i the Root. 
5 Subtrahend. Ces 
1587 Remainder, „% oo nl OW on 
2 333 > HUM hb 


100 


MATHEMATICS. 


Exon. 9. Extrat the Cabe Root of ban 155 | 


12 71550 5⁴⁰ 


: 1 


Pm 


— 


35771 ; Refolvend. 


nn 3 


1 — 


| "7300 Square of x » 300. 
150 Product of 3 * 88 


0 — 


2 50 Divifor, 


"26 fawn of 4. „„ 
600 Product of 150 3 „ 
2 500 the other Part of the Diver, 7: 


3116 


TS "5246s Subtrahend, 


_ $3973 36 Refolvend, 


— Ho of 54 5 300. e 
1620 Product of 54 * = Se 


= The Divifor.- „ 


36 Square of 3 5 
BR. Product of 1620 by . 


4 the Fi re laſt heed i in | the Root © 


| 874800. the other ert 8 the Diver. 5 


ee ; 
6 the Fi igure aſt pheol i in the Root. - 


TE 2 307 3  Sudtrahend.. 


— — 


23 remains, = 5 1 


© 00 OE oe SS 


1 


| ſtall kee add two Examples in Decimals only. 85 
Exam. 10. Extract che Cube Root * 474832. 


474552 Eb In 
343 


231552 Rechen. 
24700 Square of 7 60 200. 
210 Product of * —* 20. 


15 ; "x oe Res | 
ä 4 


1 


249 10 > Diviſor. : 
64 80 uare it 8. 
- 4686 Produd of 210 0 8. 
14700 t the other Fart of che bier. | 


2 ” I | 5 
E WT * the dere h lift head i in the Rovt, 8 


1 237 5 32 'Subrrahend, | 


0 remains. e 


| Tram, 11. Extract the obe Root of n. 


13 ( 12 5 
343 - = 
ET Refalvend, 3 


1479 
210 


— Cc l__ 


t. | | 1 2497 I 0 Dowie. 


420 
247% 


1814 


. Subtrahend, 


We 


23 52 Remainder. 


 Extraftion of the Cube Root. 1107 
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cConſiſting of four Places, two Gyphers * be annexed, v 
5 male ſix Flaces, as it is a Decimal. 


"Ih 1 
OT; 
. 
o TY 
* 4 
8 
LN 
* 
Cry 
3 
TI 
4 
* 
58 
1 
(one 
5 
** 
© 


In the. laft Example, the given Number is . 3758; wa! 


If the Learner his 1 a Mind, he may prove the Fang = 


ö by multiplying the Roots by themſelves, and that Product h 1 
the Root, as was done in the firſt Example: Where there T a 
3 2 Remainder, as in the fifth, ſeventh, eighth, and eleven, 
Examples, it muſt be OY 32 . laſt Product: ＋ 8 = 
7 N 115 3 


. 72 Root. 5 
7 1 
144 
e b N : 15 5 
2 Not. End 4 i 


e Dubs, * „ 8 5 „„ 4 5 
2532 Remainder, „ 5 = 


"375800 or -3758, 1 the given | Number, 5 


7 ſhall only 20 one e Example. more, where a Cypher ar | | 
| in the Root, Cs _ 


| Bram, 3 12. . To extraft the Cube Root of 29: — 


209. 0b gr 6 
FE 


2 EEE Refolrend, 


9 


2795 Diver, 8 


|, 1 OW RING: 80 TH 109 
E N Mn Ok 2508381 Reſolvend. 


— —— — 7 


1 


270ͤͤ 
1 


270900 Diviſor. 


RE 8 8100 
2700 


erer 


2 855 Subtrahend, 


47 52 Remainder, | 


| The Diviſor 2790 cannot be had in TOY the: Refolvend ; 
therefore place : a Cypher in the Root, and take down 2508; 
to which Joining 381, the next Period, it gives 2508 381, a 
HD new 7 Reſolvend 3 ; "20. then: proceed in the e as ee 


} Art, 515 15 27 2100 . 1 al e 


Parts, & Peet, 1 nches, and Parts. 


1 all 


381 


4 fo kind as to communicate it to me. 


TY under the Denomination from whence it is Products. 


4 ? - 


H E Wie een of Feet: Lehe 9 8 b com- 
monly called Croſs- Multiplication, being very uſeful, _ 
| 71 ſhall endeavour to make it as eaſy to the Learner as 
L Len. by a new Method, the beſt I have yet ſeen ; for which 
I I am obliged to Mr. Thomas Triplett, of King ton, who Was 


! When Feet are multiplied by Feet, a Product is Feet 55 "I 5 

3 Feet are multiplied by Inches, or Inches by Feet, the Produt-' © 
| is Inches; but, if Inches are multiplied by Inches, the Product 
will be Parts, of which twelve make an Inch: From whence = 

1 it ariſes, that Learners are often at a Loſs where to ſet down 

| their Product: To prevent which Difficulty, Mr. Triplett 

| invented the following Method: Divige the Mauttiplicand by © - 
12, and, that being multiplied by the Inches, each Product is 


5 
A 
== - 
4 
ti % 
— 
| '- 
{ 3% 
1 
” 15 
18 
"© 
{| 


— —_ . N 
e q Pale N r n 1 — — 1 5 
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n p 4 ow "1 5 Oy 3 3 » r a 2 > $1 » hor? L 2 1 8 T'- : 
eee ee eee ]'rd ...... ane Bane =& 7 e pede — 6 cos, pa „ SR; 3 
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110 nM 4 7 H E M A 7 7 E * 
5 Exam. I. Multiply gF; 61, | Bram, 2. Multiply 12F. 71 


80 4F. "oF 6F. ginck.* 
EG 7 . e 


e 1. | The Multiplicand a J Muttiptier wing fot PIER 


ies draw a Line over the Multiplicand ; then divide the Multipli- 
cand by 12, thus, the twelfth Part of 9 Feet is 9 Inches; ſet 

p over the Inches in the former Multiplicand : Alſo the twelfth 
Part of 6 Inches is 6 Parts; which muft, therefore, be placed 
done Place to the right Hand, after making Dots . as Is 
EE uſual i in ſuch Caſes, and as is done above. 


Having thus made two Multiplicands, (the n new one hs 


1 the Inches of the Multiplier, and the other for the Feet) 
multiply the 3 Inches into the 6 Parts, and it makes 18, 
which, being divided by 12, gives I, and 6 remains; ſet 
don the 6 Parts under the 6 Parts in the upper Multiplicand, 
„ carry the 1; then, 3 times 9 is 27, and 1 that was 
carried is 28, which, being divided by 12, gives 2, and 4 
remains; ſet re the 4, in the Place of Inches, under the 9, 
and the 2 in the Place of Feet: Then multiply the 9 Feet 
and 6 Inches by the 4 Feet in the Multiplier, ſay ing, 4 times 
6 is 24, which, being Inches, muſt be divided by 12; and 
12 may be had twice in 24, and nothing remains; therefore, 
ſet down © in the Place of Inches, and carry 2; laſtly, 4 
| times 9 is 36, and 2 that was carried is 38, which, being 
Feet by Feet, muſt be ſet down entire, in the Place of Feet, 


Under theſe two Products draw a Line, and add them 


it ben ; by which it appears, that the Product of 9 Feet and 
lf 6 Inches, by 4 Feet and 3 Inches, iS 40 Feet, 4 Inches, and 
"as. 6 Parts, or "Half an Inch, 


Exam, 2, The 12 Feet in the Mukiiplicand, wein divided 


= 5 12, gives 1; which ſet down in the Place of Feet, over I 
_ - the former, having firſt drawn a Line; and, as there is nothing 
demaining, put. a Cy l in the Place of f Inches: "Then the 7 


Lachs 


/ 


paces to the right Hand, 


1 5 8 e 
* l ** * e Ae” ä " 
- 7 N 8 8 pang on Beat 4 - 
5 ee e BREE | 


1 Foot and 7 Parts, the upper Multiplicand, thus, 9 times 7 
is 63, which, being dividec by 12, gives 5, and 3 remains z 


| ; by Sh Feet in the Multiplier, thus, 6 Feet by 7 Inches is 


and 3 Parts, is the true Anſwer, 


Part of the Inches, they always being under 12, are ſo man 


by 9. 10 Inch. bf 10 F. 4 Inch. 
5 LP oe 1 5 e * 


— . Py 


ve — . 


. . 10 „„ 8 805 | 10 4 


1 4 7 . K 
6 —— 
on | — * oo — 


c Multiph wes, Ai 
Inches, being divided by 12, Lives 7 Parts, which muſt bs 


| Then multipl a9! y the g Inches in the Multiplier into the : 
a 


| * ſet down the 3 in the ce of Parts, under the 7, from 

| which it was produced, and carry the 5 to. the next; which 

| being a Cypher, 9 times nothing is nothing, but the 5 that 

was carried is 5, which ſet down in the Place of Inches; then, 

B 9 times 1 is 9, which put down in the Place of Feet: Next 
multiply the 12 Feet and 7 Inches, the lower Multiplicand, ; 


— — ͥ́ò nn ry neem — 


H Nee or 3 Feet and 6 Inches; put down the 6 Inches 
E; Tod the 5 Inches, and carry the 3; then, 6 times 12 is 72, 
and the 3 that was carried is 75, which put under the q Feet; 
now add theſe two Products, and their Sum, v4 Fort 11 Inches, | 


' Before I proceed to any more Examples, it may be proper 
| to obſerve, that, an Inch being the twelfth Part of a Foot, 
and what we call a Part the twelfth Part of an Inch, there 
s | can be no Number fo large as I2, except in the Feet: n : 
IF fore, in dividing the Multiplicand by 12, nothing more is 
| required, the Numbers being under 12, than to remove them 2 
a Place lower ; for the twelfth Part of any Number of Feet, 
under 12, makes the ſame Number of Inches ; 3 and the twelfth 36 


Parts, The Multiplicand being thus reduced to one Twelfth is 
of what it was, every Product will ftand under the Denomina- 
tion from whence it is produced, when multiplied by the 
| Inches in the Multiplier: Otherwiſe, multiplying by Inches 

| ꝛeduces each Kind a Place nn which iS here already done. . 


1 Multiply 15F, 51. Exam. 4. Mulriply 1 F. 81. 
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112 MATHEMATICS. 
Exam. 3. Draw a Line over the Multiplicand, which, being 
divided by 12, gives 1 Foot, 3 Inches, and 5 Parts; for 12 
may be had once in 15, and 3 over; put down the 1 over the 
Feet, and the 3 over the Place of Inches, and the 5 Inches 
in the old Multiplicand put in th Place of Parts in the new 
Mä ultiplicand: Multiply the x F 

by 10, thus, 10 times 5 makes 50, which, being divided by WW Mr 

12, gives 4, and 2 remains; fet down the 2 under the 5, and WF | 
carry 4; then, 10 times 3 is 30, and 4 that was carried is MW 
34, which, being divided by 12, gives 2, and 10 remains; 
ſet down the 10 Inches, and carry 2 to the Feet; ſaying, = 
10 times 1 is 10, and 2 that was carried makes 12, which, — 
being Feet, muſt be ſet down entire: Then multiply the 50 
155 Feet and 5 Inches by the 9 Feet, thus, 9 Feet by 5 Inches 1 1. 
is 45 Inches, or 3 Feet and g Inches; put down the 9 Inches — 
under the 10 Inches, and carry the 3; then, 9 Feet by i 32 
5 Feet is 45 Feet, and 3 that was carried is 48 Feet; pit 3096 
down the 8 Feet under the 2 Feet, and carry the 4; laſtly, 50 

q times 1 is q, and 4 that was carried is 13, which put down . —ʃ 
as in the Example: Now draw a Line under theſe two Pio. 959 
Adaucts, and add them; the 2 Parts put down; but the 10 © 
Inches, being added to the 9 Inches, makes 19 Inches, ot £x 
I Foot and 7 Inches; put down the. 7 Inches, and carry th: divide, 
I Foot to the Feet, which are added in the uſual Manner. Inches 
Exam. 4. Draw a Line over the Multiplicand, and the 
1 Inches in the Multiplicand, being divided by 12, give 
1 Foot and 5 Inches; place the 1 over the Feet, and th: 
5 Inches place over the Inches, and the 8 Inches in the old 
M.ultiplicand put in the Place of Parts in the new Multiplicand, 
for 8 Inches, being divided by 12, gives 8 Parts: Multiply 
this new Multiplicand by 4 Inches, thus, 4 Inches by 8 Part: 
is 32 Parts, or 2 Inches and 8 Parts; ſet down the 8 Part 
unqder the Place of Parts in the upper Multiplicand, and carry 
the 2 Inches; then, 4 Inches by 5 Inches is 20 Inches, and 
2 Inches that was carried is 22 Inches, or 1 Foot and 
1᷑0ẽ0 Inches; ſet down the 10 Inches in the Place of Inches 
and carry the 1 Foot 3 
I that was carried is | 
No multiply the old Multiplicand, 17 Feet and 8 Inches 
by the 10 Feet, thus, 10 Feet by. 8 Inches is 80 Inches, u 
6 Feet and 8 Inches; ſet down the 8 Inches under the 0 
Inches, and carry the 6 Feet; then multiply the 17 Feet H Ot 
1, to which carry the 6 Feet, in the uſual Manner, 2 B. 
it makes 176 Feet, which ſet down as in the Example; dr 


t, 3 Inches, and 5 Parts, W 7 


this ne 
aum 
7 Fee 
Which, 
own t 
nen 
1 5 thi 
36 Fee 
e Pro 
be Pr 
In tl 
Weing m 
Inches, 


ben, 4 Feet by 1 Foot is 4 Feet, a 
„ which ſet down as in the Example: 


Crfe- - Multiplication; 3 113 i 


| . Line under theſe two Products, then add them as at the 
third Example, and we have 182 F dert, 6 as and 8 Parts, 5 
| J tde e . 


5 1 e e 5 OY 5 
| Multiply 56 F. FA h 112F. . Multiply 24F. role 

| : by /F. 71. by 23F.gl. by 15F.61. 
WL ELLE ET EF 


Ty 29 ey: w:9 Mein 


1 by 12, as in the former Examples, gives 4 Feet, 8 


7 Feet, being multiplied into the 3 Inches, makes 51 Inches, pe 
Which, being divided by 12, gives 4 Feet and 3 Inches; ſet 
own the 3 Inches, and multiply the 56 Feet, frſt | by the 7 
Enbering to carry the 4 when the y Is multiplied into the 
©; this produces 396 Feet and 3 Inches: Then multiply the 


We Product 50 under the 396, as in common Multipli cation : Kd 
be Products, being added, make 989 Feet and g Parts. 
In the ſixth Example, the 5 Inches in the Multiplicand, 8 
Ene multiplied by the 23 Feet in the Multiplier, gives 11 5 


Gerry the 9 Feet to the Product of the 112 multiplied by 3: 
Wnd, in the ſeventh Example, when the 10 Inches are to be 
Putiplied by the 15 Feet, the Product is 150 Inches, or 
I: 3 and 6 Inches: The reſt of che Work. is the lame - 
ores lf 
N. when Fee et, Takes 4 pos are > to be ice by 5 
bet, . and d Parts, there will be produced lower, ä 
E = bine : 


IFN 5 The Multiplicand, 36 Feat in” 3 Inches, velng di- „ 


Inches, and 3 Parts, for the new Multiplicand; then multiplyin 5 e 
this new Multiplicand by the ) Inches, as taught in the former 
Examples, it gives 32 Feet, 9 Inches, and 9 Parts: The 


* Feet by 1, the remaining Part of the Multiplier, and ſet 8 


nches, or 9 Feet and 7 Inches; put down the 7 Inches, and N 


n what we here call a Part, and a Third the twelſth 
Part of a Second, In theſe Operations, it is neceſſary 90 


which is done by placing each Figure one Place lower it 
|  - Denomination, they being all under 12; this is the Mult: 
plwGwlicand for the Inches: Now divide this firft ſupplement 
M.ultiplicand by 12, thus, the 9 Inches, being divided b 
„ di gives 9 Parts, which place over the 4 Parts: Th 
4 & Parts in the firſt ſupplemental Multiplicand, being divide 
dy 12, gives 4 Seconds, which put over the Place of Second 


5 firſt ſupplemental Multiplicand, being divided by 12, gt 


1 as in the Example. 


5 or 2 Seconds and 4 Thirds; put down the 4 Thirds under 


| that was carried is 18 Seconds, or 1 Part and 6 Seconds; f 


CL 7 T * * 2 1 2 W CDG 2 _ . 
r IG an rien et ESA — _ 


Ah | MATHEMATICS. 
| viſions, called Seconds and Thirds; a Second being the twelfi 


make two ſupplemental . one for the . and 
the other for the TIO. 5 


Br 8. Multiply 51 1. IS; "By. 9. Multiply if 91. a 
5 by ud 61. 46. = 1 * 8 F. "TY 10 P. 
| Ip 1. * 8. * 7" | IL - p. 5 8. ”T 


4 


e 00K S504; ©: 

—— — ic 
Incl 
Multi 


. 8. Having: Shad: ths: given "Nba tinder C) 
"—_ draw a Line over the Multiplicand, and divide it by 11, 


1 ulti p 
I 


In the firſt ſupplemental Multiplicand : The 7 Seconds in te 
7 Thirds in the dend ſupplemental Multiplicand, which plac 


Multiply the upper ſupplemental Multiplicand by the 4 Par 
= in the Multiplier, thus, 4 Parts by 7 Thirds is 28 Thin 


Tpbirds in the upper ſupplemental Multiplicand, and carry 
2 Seconds: "Then, 4 Parts by 4 Seconds is 16 Seconds, 304 


down the 6 Seconds in the Place of Seconds, and carry ! 
1 8 8 8 And Fe Faris by 9 kan 1s * 30 Parts, 5 1 1 1 
OR PO PAT Ph aun 


Crofs - Multiplication, 


as in the Work, 
F Multiply the lower Aborted Multiplicand, 


and 3 Parts; 
} aur and carry the 2 


| band 8 Inches, which place as in the Work. 


| Multiply the given Multiplicand, * Feet, 4 1 at 5 
7 Parts, by the 5 Feet in the Multiplier, and put the Pro- 25 


Ebac, 45 Feet, 10 Inches, and 11 Parts, as before taught. 


No add theſe three Products together, and their Sum is 5 


2 Aide Product ſought. 


The ninth Example is done i in the ſame Manner ; ; "only, the. 
ien 12 Feet, when divided, make 1 Foot in the firſt Mul- 
— {Wiplicand ; and this Multiplicand, being divided by 12, gives 
Inch, 9g — and 1 "THROW, for the N 3 e 
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167 


| 11 3 
| : carried 8 37 Parts, or 3 Inches and I Part, which put down : 


| 9 tacks, 
4 Parts, and 7 Seconds, by the 6 Inches in. the Multiplier, 
thus, 6 Inches by 7 Seconds is 42 Seconds, or 3 Parts and 
6 Seconds; put the 6 Seconds under the Seconds in the laſt 
Product, and carry the 3 Parts: Then, 6 Inches by 4 Parts 5 

© is 24 Parts, and the 3 that was carried is 27 Parts, or 2 Inches 5 
put the 3 Parts under the Parts of the former 
Inches: And 6 Inches by ꝙ Inches 
is 54 Inches, and 2 that was carried is 56 Inches, or 4 Feet = 


de, 18 F. the 2P. by - 


a 8: 2:8 | 


ram, 10, | The een and Multiplier aalen of 5 
t, Inches, and Parts, we muſt find two ſupplemental Mul- 


Call — as in the two laſt Examples; then . a Line 2 


* 


over 


— 
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Then, the 6 Inches in the Multiplicand, being divided by 12, 
gives 6 Parts, which put over the Place of Parts: 


dy 12, gives 8 Parts, which put over the Place of Part; 


1 Ly Thirds, for the ſecond ſupplemental Multiplicand. 


MATHEMAT 4 C8. 


oper the Multiplicand, and dividing the 20 Feet in the Mut: 


5 tiplicand by 12, the Quotient is 1 Foot, and 8 over; put the 


1 over the Place of Feet; and, dividing. the 8 Feet over yy 
12, it gives 8 Inches, which put over the Place of Inches, 


| And, laſt, 

the 3 Parts in the Multiplicand, being divided by 12, gives 
3 Seconds, which place as in the Exampl Wo, 

To form the ſecond ſupplemental Multiplicand, "Hioite the 

1 Foot in the firſt ſupplemental Multiplicand by 12, and i 

gives 1 Inch, which put over the Place of Inches : The 

8 Inches in the firſt ſupplemental Multiplicand, being dividel 


The 6 Parts in the firſt ſupplemental Multiplicand, being 
divided by 12, gives 6 Seconds in the ſecond Multiplicand: 


And the 3 Seconds in the firſt ſupplemental Multiplicand, being 


: divided by 12, pre: SF; Thirds | in the yoke: fopplewenj 
ES Multiplicand. 


The upper al Multiplicand,” 2” . 8 Park 
1 6 Seconds, and 3 Thirds, being multiplied by the 5 Parts i 


. the Multiplier, gives 8 Inches, 6 Parts, 7 Seconds, and 3 
DO 1 by the Directions at the eighth Example. | 


The under ſupplemental Multiplicand, 1 Foot, 8 Toda 


6 Parts, and 3 Seconds, being multiplied by the 8 Inches 


2 Multiplier, gives 13 Feet, 8 ese, and 2 Parts, by th 
: Directions at the eighth Exam ple. 

And the Multiplicand, 20 . 6 3 184 3 Pu 
being multiplied by the 10 Feet in the Multiplier, gives 20) 


. Feet, 2 Inches, and 6 Parts, by the Directions at the gh 
. Example. . 


Nov draw a 3 1 Wy chats” three Products tg 
and their Sum i is the Product required. 

Exam. 11. The Multiplicand, 18 Feet, 7 3 and 
= Parts, being divided by 12, gives 1 Foot, 6 Inches, J 


and 2 Seconds, for the firſt ſupplemental Multiplicand which | b 


being divided by 12, gives 1 Inch, 6 Parts, 7 Seconds, 


3 12 f 
5 Part 


Half 
Pc 


F our 


The upper ſupplemental Multiplicand, 1 Inch, 6 Fu F 1 
7 Seconds, and 2 Thirds, being multiplied by the 4 W Thi 
in the Multiplier, gives 6 Inches, 2 Parts, 4 Seconds, 1 J | three 


"Thins by the Directions at the eighth Example. 
N The under ſupplemental Multiplicand, x Foot, 9 
1 15 Fa, and 2 e Tong WEIR. by the: $4 ln 


; * Croſs - Multiplication 8 
3 in the lol, gives 7 Feet, 8 Inches, 11 Parts, and 1900 
Seconds, by the Directions at the eighth Example. 
And the Multiplicand, 18 Feet, 7 Inches, and 2 Parts, : 
deeing multiplied by the 9 Feet in the Multiplier, gives 167 
Feet, 4 Seconds, and 6 Parts, Wy. the Directions at che et 
Example. 

"Tally: adding theſe together, we have the Product Cough; 

The two following > omen ants are done in the ſame Manner. 


Een. 12. - nl Js Exam. 13. 3 
E: we, 12 F. 3 9P, by. Multiply 15 F. 61. 1P, by © 

10F, 71. 9 F. e N 2 . = 
%%%%;ũ 2 


e 


; 7. 
1 


Do = 
M0 92 
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Un 
= 
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7 
6 
E 1 5 5 2: : CE © . . e PE 


I | But, THe the Feet i in the Multiplier are more than 12, as. of 
in the fifth, ſixth, and ſeventh Examples, it may be more 


1 are: The aliquot Parts of 12 are, 1, which is a twelfth 


Half. The others may be made into two Parts, thus, 5 may 
E be parted into 4, which is a Third, and the remaining 1 is the 
Fourth of that: So, 9? may be parted into 4, a Third, and 
3, the Fourth of 12; or elſe into 6, the Half, and 1, the 


N | three times, : Of this 1 ſhall Agen ſome ee e 


5 | Bram. 14. 5 0 


+ convenient to do it by taking the aliquot Parts of a Foot, If 1 
the Number of Inches or Parts in the Multiplicand happen not _ 
© to be aliquot Parts of 12, they may be divided into ſuch as 


I Part; 2, a Sixth; 2 Fourth 45 a Third; and 6, the ; 


g Sixth Part of that Half: And 8 may be parted into 4, the _ 
5 Third, to be taken twice; and 9g into 3, the F ourth, taken 


2 UC 26-2 2 Wy 3 132³⁶ 11 


e 6 Parts, by the 4 Inches, and put down 16 Feet and 6 Inches, 
ll — the Product, as before; then, inſtead of multiplying the 28 
0 Feet by the 6 Inches, take the Half of 28 for Feet, becauſe 
| 6 Inches are the Half of a Foot, which gives 14 Feet; place 
this under the 16 Feet, Units under Units: Then multiph 


| T6 by the 8, and place the Units of this Product under the Unit 


the 49 by the remaining 2 of the Multiplier, putting this 
Product under the laſt Product, as in common Arithmetic: 


= be the Product ſought. 


. the 4 Inches, put down the Product, 80 Feet, g Inches, and 
the Multiplicand being one Third of a Foot, take the Third 


dieing 24 Inches, take the Third of 24, which is 8, and place 
Ander the Inches as uſual: Then multiply the 59 Feet into 
' the 242, as taught in the laſt Example: Now draw a Line, 
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5 L 14. 1 — . Exam. 16. 

Moltiphy 49F. oY, Multiply 242F. 41. Multiply 84F, al 
"of . 41. 5 . 41. e Ys: 9 55 * 


9 


ee 14. - ok multiplied the + Feet, T: Tank. anl 


the 28 Feet into the 49 Feet, that is, multiply the 49, firſ 


of the 14, the Tens under the Tens, and ſo on; and multiply | ! 


Now draw a Line, then add theſe into one Sum, and it wil 


Exam. 15. Having 6 the per + Multipticand, 20 „ Fett, 
2 Inches, and 4 Parts, as before taught, and multiplied it by 


4 Parts, as in the former Examples: But, the 4 Inches in 


of 50 Feet, which is 19, and 2 Feet remains; and, the 2 Feet 


and add as before, and you have the Product fought. 
Ide other Example is done 1 in the ſame Manner. . 


Croſs Multiplication. SN OP 


Zum. 17. F Exam. 18. 


1 rip 28 F. 61. 10 P. by Multiply 42 F. 81. 47. b 
. 7 4. 41. 9 P. 9 18 F. oF P. 15 
3 F. 1. ä T. a 3d! 
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the Work. 


WE Feet, the Quotient, in the Place of Feet, as in the Work, 
ret, Now proceed to the 10 Parts in the Multiplicand; and, 


Inches. 5 


De Place of Parts, as in the Work. 


We Work, like common Multiplication. 0 


DT jor add theſe —— and it Wil be the Produtt dag. 


Fin. 17. A forming the- two ſupplemental Muttipli- „ 
1 and multiplying the 9 Parts into the upper Multipli: 
Jcand, and the 4 Inches into that next above the Line, ſet 
Porn each Product under the particular Denomination from 
75 it was produced, (dividing by I2, where neceſſary) as : 


| But now, inflead of ockipleine the 16 Feet bis _ 8 in hes , b 
End 10 Parts in the Multiplicand, (the 6 Inches being half 
þ Foot) divide the 16 Feet in the Multiplier by 2, and put © 


the 6 Parts being half an Inch, divide the 16 Feet by 2, and = 
Rte Quotient 8 will be Inches, which put in the Place of Es 


There being 4 "Pa left out af the 10 "Parts, = 4 dung | 

Fen ne Third of 12, divide the 16 Feet by 3, and the Quotient 

| will be Inches, which put in the Place of Inches; and, the _ 
Inch over. being multiplied by I2, to bring it into Parts, . 
= I2 by 3, and the Quotient is 4 Farne which put in „ 


Tben multiply the 28 by 16, and placs the Produtts as in 
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Multiplier, the Product is 1 Foot, 9 Inches, 4 Fend, and 


1 the lower ſupplemental Multiplicand, by the 9 Inches in k 
„„ {png the Product | is 32 Feet and 3 Inches, as in tk = 


e Mukiplicand, by the 18 Feet in the Multiplier, out of ta 
8 Inches in the Multiplicand take 6 Inches, for half a Foo; 


"0 - + MATHEMATICS. 
If the Reader ſhould be at any Uncertainty to fx the Dems 
| mination of the Quotient, he may remember, 

That Feet divided by Inches produce Feet in the Quoticn 
Feet divided by Parts produce Inches in the Quotient, 
Feet divided by Seconds produce Parts in the Quotient, 
Feet divided by Thirds produce Seconds in the Quotient, 

Ang, univerſally, the Quotient is the next higher Den. 

mination to that in the Multiplicand whoſe ks FO divide 5 

5 the Feet in the Multiplier. E 

Exam. 18. Dividing the Multiplicand 42 Feet, 8 locks 

| and 4 Parts, by 12, the Quotient is 3 Feet, 6 Inches, 8 Part, 

and 4 Seconds, for the lower ſupplemental Multiplicand ; which BK 
being divided by 12, gives 3 Inches, 6 Parts, 8 Seconds, an $ 

” 4 Thirds, for the upper ſupplemental Multiplicand. by 

_ Multiplying the 3 Inches, 6 Parts, 8 Seconds, and 4T kirk BB 

te upper ſupplemental Multiplicand, by the 6 Parts in th PÞ 


2 Seconds, as in the Work. i 
Multipiying the 3 Feet, 6 Inches, 8 Parts, and * Seconk bo 


But now, jnftead of multiplying the 3 and Parts in 1 7 


then divide the 18 Feet in the Multiplier by 2, and put dom F 


: 9 Feet, the Quotient, in the Place of Feet. l 
- Now, the 2 [nches of the Multiplicand which; are hefe bei E. 
one Third of the 6 Inches before taken, divide the 9 Feet m 


ſound by 3. and the enn is 3 F te” which | anal unde | 


the g Feet. 


8 : tient is 6 Inches, which put in the Place of e e 


: There being 4 Peru left, they': are one e Sixth of the 2 "Toi bei 
laſt found ; therefore, divide the 3 Feet by 6, and the ws j 


Laſtly, multiply the 42 by 18, as in common Multiplicati = 
i add theſe W and the Sum will be the Prods 3 
= fought, . = 
When one of the given "Numbers coliſifls 1 of Fee 


3 Inches, tho' the otber has Parts, that which is with * 5 


ample: And, if one of the given Numbers conſiſts of rel 4 


. the Wente Example, 


Parts being made the Multiplier, there will then be requit = 
but one ſupplemental Multiplicand, as in the nineteenth 8 .. 


2 only, then the Multiplicand need not de divided * 127 zl 4 


"41 | 
= 
Nh "8 
Exan = 
2 
3 
Xs 
2 . : \ * A * 
. & 


Tow, 19. 1 5 1 Exam. 20. 


s 
» 
= 
22 
5% 
ee 
«9 N 
I 
0 
5 
oY 
n 
N . 
„ 5 
2 4 
„ 0 | 
N 
7 
#7 
* 
i 
* 
WY 
$5? 
. 
bs. 
* * 
k 
ö 
2 . 
—Y 
I 
— 


= 
_ 
Un 
— 
8 
O\ 
«I 
ON 
2 


S 
S 


a. 
= 
= 
v* % % 0» | 


= 
— 
wn 
Un 
+> 


2 = hi Ex: 


Inches, and then the Third, which is 8 Feet and 4 Inches. 
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| FEY 19. | "Toles of muupiying aw 25 Fant: into 2 | 

7 Parts, take the Half, which is 12 Inches, or 1 Foot, and 
te 1 that remains makes 6 Parts ; then, dividing the 1»: 
Anches into the two aliquot Parts, 6, the Half of a Foot, and 
4 the Third, take firſt the Half of 25, which is 12 Feet and 


Exam. 20. The 7 Parts being divided into 6, the Half, 
nd 1, the Sixth of that Half, take the Half of 16, which is 
Enches, and the Sixth of that is 1 Inch and 4 Parts; 1 
Hiding the 8 Inches in the Multiplicand into 4 and 4, each 
| bs Third of a Foot, take the third Part of 16, which 

V Feet and 4 laches, : and that, being: doubled, . 10 Fer cet 


Rule. Multiply the Side 4 the 3 into 
itſelf, and the Product & 18 the Area or __ : 


— ron en ge 
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Let A B C D repreſent a Square, whoſe A | 
Side is 12 Feet, e 12, the Ry kd 
by W tin, 1 85 75 . 


144 Area, 1 5 . | — 12 
0 


The Product 144 1s the Area or pn Coment of the it. 
Sas ABCD; that is, a Square, whoſe Side is 12 Feet, be 
contains 144 Feet: This will appear, if each of the das mu 
AB, Be, CD, and DA, are divided, into 12 equal Patt, Rhe 

and Lines drawn from thoſe Diviſions croſs the Square; for 
then will the Square be divided into 144 little Squares, Who 
Sides will be equal to the Diviſions of the Lines. 


Art. 53. To meaſure 3 Parallelogram. Tr 

Rule. Multiply the Length by the Breadth, and the Prot 
A* the Area or ſuperficial Content. . 

Let ABCD repreſent a Parallelognini; Ap —Þþ 
obs Length | is 12 Feet, and Breadth Ok 
9 Feet. Multiply 12 ys 9, and the Pro- „%% ĩ B 
WCET is the Content, . Na. 1 1 


„„ 


108 Ares. e 


Tine the beet fcial Content is 108 Fest; as wal 

” een by dividing the Lines A B and CD into 12 equal Parts 

and drawing Lines from one to the other; then dividing th 

Lines AD and BC into 9 Parts each, and drawing Lines fron 

one to the other, cutting the formers „ D which the Para: 

lelogram will be divided into 108 little Squares, each of wich 

Sides will be equal to the Diviſions of the Lines: 50 that, 6 

whatever Dimenſions the Diviſions of the Lines are, fl 

- Parallelogram will - contain 108 . of- the an U 
e e e OTF, . 5 


- Article 84. To akin a ous Mo 
Def tian. A Rhombus is a Figure with Buß + ad Sid 
in the Form of a Quarry of Glaſs, or a Diamond on Cad 
having two Angles greater, and two. leſs, than the Angle 
a Square: The former are called ebiuſe Angles, ang the al 
Acute or ſharp — e Ry 


1 ) 


the Meaſuring of Sooke „ 8 | 


3 Rule: Multiply the Side by the Length of a "HEN > 
©” let fall _ one of the obtuſe Angle, to the Side ee 


ſuch A 5 . 89be 
i 1 up i B . D repreſent a As 1 


— — 


Z lende, each of whoſe Sides 
516 Feet: A Perpendicular let 
(eu from the obtuſe Angle at B, 
on the Side D C, will interſe&t . 
+. it in the Point E, fo will BE 


be 13 Feet; and this being + | te —_ 2 5 
10 multiplied into che tis 11 ne Product is the Area of the ; 


itz, ; nd. * 1 5 e 


208 Area, 


1 55. To find the Area of a Rhomboides. . 
E A Rhomboides is a Fi igure whoſe oppoſite Sides 
* oppoſite Angles are equal, 


es. „ 
The Rhomboides ABCD; SOS ns 
lhe longeſt Sides AB or CD. 3 4 
being 20.9 Feet, and the Fer. e 
FAE 11.2 Feet. oo 8 : 


nay VM 
Vari 
ing th 
es fro 
Pari. 
Who E 1 
b 

re, 46 


20.9 
11.2 


48 
209 


F he 234. on. | Aver 230 608 Feet, | | 
222 56. Ta meaſure: a Triangle. 
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\ ng1es 
the au 
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— —— wo — - * 2 2 2 
= OO ED 3 —— 
—— _ 1 ” _ 


& Rule, Multiply one of the Vogt Sides by the Perpendicular . 
et fall from one of the ovtule ON." on one ; of the 5 5 


Defnition. A Triangle is a Fi igure having a FIR and 
Pre Angles. There are three Sorts of Triangles, denominated 

Pm the Angles: For, if one of the Angles of a Triangle is. 
exact Square, (which, by Mathematicians, is called a right 
ſe) ſuch. e is called a rigat- Ale range: * If EE 
„ | 385 1 . 2 55 


— — 

- — — 5 

— — — es 
B K 


1% MATHEMATICS. 
there is no right Angle, it is called an oblique-angled Triangt, 


acute angled Triangle; but, if one of the An les is greater 
than a right Angle, it is called an obtuſe-angled Triangle. 


half the Perpendicular, or half the Baſe by wg erpendicular, i 
and the Product is the Area: But, if it be an oblique-anglei We? 


Triangle, (whether obtuſe or acute) multiply half the Baſe iy 

the Length of the Perpendicular let fall on the Baſe from th 

ws Angle oppoſite to it, or half the perpendicular Height by te 

Baſe, and the Product is the Area. The longeſt Side of 

Triangle is uſually called the Baſe, except in a right- angel 

Triangle, where the longeſt of the two Legs . Incluk F 
the right Angle is called the Baſe, 


| right- -angled at C; the Baſe AC 5 e 
21 Feet, and the ö 2 80 5 
W ; 


5 A BC being given, let fall a 
Perpendicular from the Angle at 
B on the Baſe A C, and that „ 
Perpendicular is the Heig N 
1 Triangle. The Baſe AC AE ENT 
being 28-6, and the Perpendi= 7. M 
; 1 . BD 10, to and JJ. LE. | 


meaſuring an oblique-angled Triangle is the ſame wid 
TR: meaſuring a right-angled Triangle, In this Place, therel 
5 it yp 85 Proper to inſtruct the Reader in one of the 1 


of which there are two Kinds; if all the three Angles 2 
acute, that is, each leſs than a right Angle, it is called x 


Rule. If it be a right-angled Triangle, multiply the Baſe ly 


of 6 Re VEE IE * > 4 * r ? 5 A 
l pe, "IH 
= - * 4 . ” Ne a 

: 8 > <= g A SP N l 3 

Be Ee 9 3 e 5 : — e 
5 3 n . nn 2 e "A # 
* n C > 2 RY n 243 a - 

1 ; r . JJ nts I SS 4 
* * Wer ” * 8 . 2 
. a + ts 4 : 5 A ” 
C9 


The right. angled Triangle ABC, | EE 3 B 


2 


4 5.5 r „ „ 
10.5 Halt * Baſe. FFF 


— — 


ans. 
_ 1550 


"466, 75 Alea. oy 
This 8 Triangle | 


14. 3 Half the — „„ 8 ay 
10 " Boight of the rte. ©." 


ES 143.0 Area, 5 5 
5 had. here- ts — may obſerve, char” this WII 9 


"Rx 
__— 


1H 


4 bene of a right-angled Triangle: Which is this, that the 
Square of the longeſt Side of a right-angled Triangle, uſually 


C 4 Called the Hypothenuſe, is equal to | the Sum of the "Squares of 
| | the two other Sides, uſually called the Legs. This is the 
© forty-ſeventh. Propoſition of the firſt Book of Euclid: For 


the finding of which Pythagoras is ſaid to have ſacrificed a 
| i Hecatomb to the Muſes, it being a Thing of ſuch conſiderable 


} . hon of the . of the Baſe and ö : 
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fe; for, by this Means, any two Sides of a right- angled 

Triangle being given, the other may be found by common 
Arithmetic. Thus, in the right-angled Triangle ABC, the 
Baſe AC and Perpendicular B C being given, the Hypothenuſe . 
A may be found by extracting the Square, Root of 1 - 


ne. 15-5 Perpendicul, fr, 
Fs : 77 5 ” = 881. 2 25 50 1 l | 
| Fr 1225 1 g 5 Ke = e 
=: 240. 25 . 1 
%% na EE. 
521 
hu i hs Hypotbems and: one of the Legs are given, „ 1 


of the Remainder is the other Loy. --- 


Wl 4 3, the Hypothenuſe will be 5: And, if any of 
id Wieſe Numbers are multiplied by anysother Number, thals 
chere Products will be the Sides of right-angled Triangles; as 6, 

| the 


5 85 pelt 


Jae other may be found by ſubtracting the Square of the given 
Leg from the Square of the Hypothenuſe, for the ee Root 5 


In theſe Operatians, the true Length wy the Side fought ENT: 
cannot always be found, becauſe the Sum of the Squares o 
F Ws or the Difference of the Squares of the Hypothenuſe and. -- 
eiven Side, rarely happen to be Square Numbers: In which 
Caſe, the Extraction may be continued as far as is neceſſary, 
in order to come as near the Truth as may be judged proper. 
But there are ſome Square Numbers whoſe Sums do make a 
Square: Of which Sort are the Numbers 3 and 4, whoſe  _ 
Squares being added together make 25, which is the Square 
Jof 5: Therefore, if the Baſe of a Triangle i is 4, and the Fer- b | 


I 0, and I 5, 20, * Thus Arificers, when they ſet off 
=_ | | | | the 


extract the Square Root of this Frodurt, which will be the 
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the "ITY of a Building, uſually meaſure 6 Feet on one Side 
and 8 Feet on the other, then laying croſs a t Pole, it 
: makes the Corner a true right Angle, 


Article 57. There is another Method of finding the Area of 

| Triangles, the three Sides being given. 

Rule, Add the three Sides together, then take the Half o 
| that Sum, and out of it ſubtract each Side ſeverally : Multiph 

the Half of the Sum and theſe Remainders continually ; then 


= Area of the Triangle. 
In the former oblique Triangle, the Baſe A C is given 


228.6, the Side AB is 18. 325 94 the Side BC. is 16.6, to 
Do, find the Area ! „ . 


V % 4156 31. 76 
18.32 795 3 28.6 I 18. gp | 16.0 


— — EY = A 23 * 5 e 5 


VV 


—— 0 0 860 
)! © 
8 5 


5 „ 2849) rag 
erat „„ . 2364 
40144 „ _ 

5 3010848 „ pn. 2, 28589) 282060. 
3 VVV 5 


— 


18 eee . 285989) 257 5984. 
„ 16 . e 3 


TT: I 3 205 
13488599 8 . FF 

= b7442995 | 

10 13488599 , 


a 20448 TY 


| Rule 
agonals 
Trang 
57, an 


which s 
| The 
into T. 
may the 
Wtheir re; 
thoſe P. 
0 the | 


: 5001 Part of what was before found, 
. el 58. To meafurs a Trapezium. 
I : 

= 

© unequal Sides, and unequal Angles, 


Rule. Draw a Diagonal from one of the Angles to the 
© oppoſite Angle, and then will the Trapezium be divided into 
tuo Triangles, of which the Diagonal is the common Baſe: 
Then drawing Perpendiculars from the other oppoſite Angles to 
the Diagonal, add thoſe Perpendiculars together; and multiply 
the Half of that Sum into the Diagonal, or the Half of the _ 
Diagonal into the Sum of the Perpendiculars, : and that Frou 


z the Area of the Trapezium. 
In the Trapezium ABCD, N 
the Diagonal AC is 498, the © 

| Perpendicular DE 10.8, and | ; 
the Perpendicular B F 18. 5 
The Sum of the Perpendiculars 5 
is 29.0, whoſe Half is 8 
which, being multiplied. into 
a gives _ . . 5 


98. 
148. 


p 


"+ 
1% 
498 


7370-4 Area of the Trapezium. 


L e 50. To 0 any irregular Figure.” „„ 
Rule, Divide the Figure into Triangles, by drawing Bi. 


[hich Sum will be the Area of the given Figure. 


0 the Rule of Art. 593 or By: rang the Sides of each 


43 The Meaſuring of Superficies. e y- 
Thus i is 142.999 the Area of the THang which i is within 


Definition. A Trapezium is an irregular F. jgure, of four 


Lronals from one Angle to another ; then meaſure all the ” 
ranges, by either of the Rules already taught at Art. 5b or 
57, and add the ſeveral Areas of all the Triangles. ee . 


The irregular Figure A BC DEF being given, 1 it | 
into Triangles by the Diagonals F B, E B, ”and DB: Then 
may the Triangles be meaſured by letting fall Perpendiculars on 
[heir reſpective Baſes, as Ba, B b, De, Fd, and multipying 
thoſe diols by halt their reſpettive Baſes, | according 


. 1 riangle, 1 


HFalf- Sum of the Sides of each _ 


= Square Root of the Product, 


TO Perpendicular Ba 49 ; in the 


and the Perpendicular Dc 44; and in the Triangle DC B th 
| Baſe DC is 80, and the Perpendicular Bb 38; x which th 
3 Area of each may be ſound, . Art. TOs as follows. = 


s MATHEM. 4 TICS. 
Triangle, and multiplying the 


into the Differences betwixt 
the Half-Sum and each Side 
cContinually; then extract te 


according to the Rule of Art. e 
57. Thus having obtained te 
Areas ofall the Triangles, add 2 

them together, and this will Bs 
25 de the Area of the given Figure. Wy 
I" we Triangle 3 7:5 
Baſe FA is 100, and the 5 


Triangle F BE the Baſe B E is 92, ey the 8 r 
52; in the Triangle EBD the Baſe BE is the ſame as befor, 


50 Half AF. : 6 Half BE. 

49 Perpnticlr Ba. - : _ IT Perpnicar F 4 
wy Wt ny i 
200 55 _ 23⁰ 


2450 Arcaof AFB. . 2392 Area of FBE. 


46 Half BE. ; ” 5 38 Pependicular BY. 
44 Perpendicular De 40 Half DC. 


wy = „ 1520 Area of DCB. — Wal 
5 134 „„ = ” CCC 
5 5 2024 Area of EB. | i i 


2450 
20... 
„„ 
1520 


75 9286 Area * the 1 ABCDEF. 
* dividing any irregular Figure into Triangles, the Trianyl 
will be Jeſs 84 two than the Number of the dies of the Fig 


7 be Meaſuring * Superficies: e 


bind the Diagonals leſs. by three than the Number of Sides. 5 
os, in the preſent Caſe, the Figure has ſix Sides, and is 
divided into four Triangles, FAB, F BE, EL, and DBC, 
4 three Donn, B F, BE, and „„ 


Article bo. To Wide any 5 Polygun. | 
Dee, A regular Polygon is a Figure whoſe Sides OY 
| ange les are all equal; they are uſually denominated from the 
. Fumber of their Sides: Thus, a Figure of five equal Sides is 8 | 
el a regular Pentagon; of ſix Sides, an Hexagon, Re. —— 
Rule. Multiply the Length of one of the Sides by the Nom On 
. of Sides; then multiply this Product by the Half of a bil 
E Perpendicular let fall from the Center of the Figure to the 
ee of 49g of the . and the Product | is the Area of oe 


[1 Int the Poem A B 0 D E 
ch Side is 95, and the Per= — 
Ependicular F 'G [95 35, to find „„ 
8 Area? . 


1 475 Sum of the Sides. ” 
3: 68 Half the RIO. F 6. 
= 3800 5 
5 | 2850 . 
1 
1 


5800 Area of the e Pentagon. 5 


Ida, for the more e ready meaſuring regular Feline, the i | 
ſlowing Table, containing Multipliers for all regular Figures 
Wn the Triangle to the Dodecagon, or Figure of twelve Sides li 
Will be of Uſe to the Learner. The Rule for a the ES 
4 Fable will be ſhewn a at the End of the Trigonometry, I 


F. 
"riangt 


Fig 


** 3 


= = : 5 Product 1 is the Area of the Fi igure. „ 
5 Exam. 1. A Pentagon whoſe - 5 Exam. 2. - An 18 wh Rua: 


15 258530 00 Area; as before, 9... (ode i 


Product is 15523, for the Area of the Pentagon, as before. 


L. have taken three Places of Decimals in the Multiplier, 
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| Faber X Names, | | Malton, | 


1 Terragon | ' 1.000000 _ N 

e 8 Heragon GY = 2. 589076 & = 
1 8 | Heptagon | 3.033959 | the 

9 

10 

11 

12 


8 | Octagon 4.82842 77 be 
3 | Enneagon | 6.181827 | Ik. 

lo | Decagon ei in 
1 ma. . Þ _ Dodecagon 1 9 9-301 25 5 1 5 : ; 

9 85 e VC 


. . if a side « of any 4 theſe Vine 66 given, * th | 4 
Side, and multiply it by the Multiplier in the SO. and tle Wire 


Side i is 95 Feet. „ Side is 67 Feet. 5 


"v3; 35 12 


ry ff! EE: = 


9025 f | 1 Hg ; i =, 
1.72 Malice, £77 = 828 Ut Ea 
7 5 35042 
KT, OY „ 1 8978 
Hons... . „„ STR 
. „ 17956 


27672 892 Area of ti | 
OS I. "The Lan s 1 of. ths side is 9025, 1 ben 


multiplied by 1 72, the Multiplier in the Table, omitting 
other Figures, as the third Place of Decimals is a Cypher, i 


The other Example is done in the ſame Manner, only tt 


third Place being 8, otherwiſe two Places are Tulle 
moſt Euſes, 8 3 1 15 | | | | 


To N. Meaſure a Circle and its Parts, 5 | 


! ARSE TEAS : . {> 8 
US . 2 EE ET ERS 
2 NAD nts 22 ON LO We 
ne CONF AA UT LSD Eee EY FS Sa 
SI l e ee e e 


be meaſured or referred to in meaſuring. 
In the annexed Circle AB C D, 
the Arch-Line AB CD is called . 
the Periphery, the Length of which 
is called the Crrcumference: Any / 
Line, as DB or AC, paſling thro [|/- 

the Center E, cuts the Circle into B 
two equal Parts, called Semicircles \ 
or Half Circles; and ſuch Lines are X 
called Diameters of the Circle: If 
two Diameters are drawn thro' a 
Circle, at right Angles to each 


other, then is the Circle divided into four equal Parts, called OE 
QAuadrants: Half the ee as E . is 1 the Radius e 


i 
Or Semidiameter, | ne 


dhe Circumference. e 


[Circumference, 5 
f, 
Inference * 


3 a. — — 


„ Ar 
L 9 
* 374 60 Circum- 


* 5 kante, . 
: ra 15 
Do * 

30 5 

3 
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What a Circle is, and how deſcribed, is ſo well known 
that it can't be neceſſary to define it, any farther than to 
acquaint the Reader with the Names of the ſeveral Parts to 


trick 61. The Diameter © of a Circle being given, to find 1 


Keule. This may bs dos by: either of the following Pri 5 
Eportions ; in whole Numbers, as 7 is to 22, or in Decimals, 
is to 3.14150, Wo is the Diameter of a Circle | to the 


ran A Circle whoſe Diameter is 17. to | find the  Cir- E 


760 22, oi is 17. ED A 2 I is to. 14159, wi i 17: 5 


853.4 On. 


(eerence. 5 


— Ras — — — e g —_E 2 : F * 
b CO THINS MEE ASP — We . DO BASS... 2 
N 
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The Anſwers are nearly the ſame in both; but, for greater WE 

£ Expedition, the Multiplier in the Decimals may be reduc 2 
one Figure, and 3.1416 may be uſed without any ſenſi; W- 
Difference; by which the Diameter of a Circle being mult. + 7 
plied, the Product is the Circumference : The firſt Term n D 
the Proportion being ed the "FOG of Diviſion is ene 3 
” uſeleſs. : 


4 Ar tick on The — of a Circle being given, t 
8 find the Diameter. 
©... Rule, As 22 is to 7, or as 1 is 31837, ſo i is the Circus 
: ference of a Circle to the Diameter, 


Exam. The Circumference of a one being 47 ON to of 
- the Diameter? _ 


As 22 is to 7s | Gi 18 223. As: I is to 31830 foi is 3 


473 . 5 55 . 1 
3 1 1 


biss 9543 
ä : 1 22 “ 


„„ o WW. 


Ga 6 z. To find t the Area of a Circle: > = 

Rule. Multiply Half the Diameter by Half the Cir $ 
. and the Product is the Area. 'Þ 

If the Diameter is given, find the 88 ks Ar. bi Þ 
if the Circumference is given, find the Diameter by Art. 62 
5 Exam. A Circle whoſe Diameter is 17, and Circumfers 1 

„ I 4 to o find the Area? | ” F 

„ 8 Ru, 7 Half hs 8 SS 
8. 5 Half the Diameter. V 


WE oh 1335 5 
5 2135 5 


22b˙. 95 Area of the given Circle, | 5 * 


5 


T 


71 Marin if Superficies, 


35 


iel 64. The Diameter being given, to find the Area of 


Circle without finding the Circumference, 


Rule. Square the Diameter, then multiply the Square by ; 


n 
17 


For greater "Expedition, the Sn ned may be 7859 e 
| 1 | which will be ſufficiearly exact. 


5 ic 65. The Sure of a Circle being given, to. : 
* find the Area without finding the Diameter, i 7 
Rule. Square the Circumference, then multiply that Square 


289 


706858 | 
- 
57078 


** 


| 5 785 39, and the Product is the Area of the. Circle whoſe 
I Diameter was given, Be EE N 5 


. Exam, The Diameter of a Circle being 1 17 7, to find the 
Area? e 


2³6 9777 1 * of the Circle. : 


| by 07958, and the Product is the Area of the Circle. „ 


"(cult 


rt. bl. 
1 62 


nferen 


OT. 


213% 
1602 
260 


* ns : 56 nl 


| The 3 may perceive, that, in the "thies different el 
| | W of finding the Area, the Differences: are but ſmall, tho 
there was an Omiſſion vi ſome of the Decimals to | render the - 
Wok. leſs tedious, | 4 


2851.56 | 
2 


N 
ate 
3 
199500 


N Fram. The Circumference of a Circle being 53 + to » find 
ö [the Area? d 5 


226. 927 mT Area of the Circle. 5 


"x 1 5 N 
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3 K „ 


. * 
- SO * oy 20 


: 
* 
. 
4 
xt 
#:,54 
4 
{7 
4 2 
: 
# 
1 
ol 
4* 4 
F 
54 
' 
1 
7 
17 
tf 
2 
„ 
14 
167 
| 
"7 
— 
is 


. 
—— on 


* MATHE MATICS. 
Article 66. The Dimenſions of any of the Parts of a Cirs 
being given, to find the Side of a Square equal to the Circle, 

Rule, If the Area of the Circle is given, extract the Squar 
Root of the Area, which will be the Side of a Square equa 


5 to the Circle: If the Diameter or Circumference be given, 


find the Area by the Rules in Art. 64 or 65, and extract th 


S8gquare Root of the Area found, which Root will be the Site 
of a Square equal to the given Circle. And this is a gener 
Rule to find the Side of a Square equal to any ſuperficial 
Figure, regular or irregular : For the Square Root of the Ara 


of any Figure whatever is the Side of a Square equal to the 


2à2iven Figure, But, with Regard to Circles, if the Diameter 
Is given, multiply it by .886, and the Product will be the 
Side of a Square equal to the Circle whoſe Diameter was 0 


given: And, if the Circumference is given, multiply it by 
6282. for the Side of a Square ot to = Lew whole hy 
cumference was s ſo — ; „ 


+ 1 the Din 571 a "Cle . Tv e bein 
0 be I7, to find the Side 53.4, to find the vide of 4 


IE ©» 7 equal” to . 5 "Iu e? 
8 Circle? | N 


34 
886 e 
CB 3 re he 
. „„ 1 10⁰8 1 
886 „„ : 2 1068. 


2 


15 <b2 Side of a Square, DT 15; 6588 Side of a Sqn 


The N may try the Truth of theſe Operations, by 
: Snding whether the Area of a Circle whoſe Diameter is 17 | 


the ſame with the Area of the Square whoſe Side is 1 5. 062 
LE The ſecond Example oy be tried in 'the ane” Manner. 


rich 67. The Area of a | Circle being e given, to | find th 


Rs Diameter. 


Rule. Multiply 5 given Ate "Ty I. 27 32, and i Prodat 


OY * the Square of the Diameter; then extracting the 55" 
a Root of the Frodug, ”_ have the Diameter, . 


| F ran. 


% ö 
Is 
of \ 
te 
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3 q 
. > 5 
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Wt 
95 
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* wt 7 3 : 
7 Ms 5 e 7 63 
CHORD > a IS 3 
e e ans i 


| A Fram. 1 Ares ol a Circle being 226. 9. to find the 5 


HE | Plameter, | 


5 1. 273 Corp hs 


"Wor - — 26) 188 
1758 Es e NN >: 
4538 —— 

2269 FEC 
„ co Dr W 
"288, 1 


3389) 32337 
n 3 


1 18 36 Remainder. 


Y Fil 68. The Area of a Circle being give en, to > find the 
= Circumference. SO 
n Rule. Multiply the given Aw by I2. 566, and Sand the. 


of: Equare Root of the Product, which Root will be the Fenn wy 


ference of the Circle whoſe Area was ſo multiplied. | 


| Brom, The Area of : a Circe being 226. 9% to find the 
Circumſerence? | 


1 309. 
25132 5 
257132 1663) TY 
p 2051-2254 ö 


ese. 
RT: 


: 5 73³³ Remainder - 


= b Inn thele two 1 te Kaho ns aus; fom2what 
5 es 6s than the Truth, but n near enough for common Uſe, 1 


Luc. 


1 2256. 9 VVV a hs . 


12. 2.0 . "ab e ; 


Diameter of a Circle equal to the Square whoſe Side is given. 


135 MATHE MATICS. 
Article 69. The Side of a Square being given, to find the 
Rule. Multiply the given Side by 1.128, and the Product 


will be the Diameter of a Circle whoſe Area is Fw to th 
; Area of the given Square, 


Exam. The Side of a Square . 1 5. 6 to find th 1 
1 Diameter of a Circle yr to that Square? 5 
5 c 


ee 


1504 Þ Chi 
1504. | find 


. "ok 7 "Anſwer, 5 1 
Ariete 7o. The Side of a Square being given, to o 600 th 2 


. Circumference of a Circle equal to the given Square, 3 


Nule. Multiply the given Side by 3.545, and the Produf 252 


| 5 : will be the Circumference of a Circle equal to the given Square, {W216 


” being given. 


| Exam, The Side of a Square being 15. 945 to o find the Cir 4 8 


Dy D cumference of a Circle _—_ to that ara CV 
15.04 e 5 . 0 5 : 3 

E 545 - “f £ 8 

7570, e ,ũn g | 2. 


3 53. IE 5 5 
— "The Truth 75 the Operations in the two 10 Artids ih 3 
15 Reader may try as at Art. 6. | 3 
Article 5 1. To find the Area of a Sentence, the e Diane 


Fal. Find the Area of the Circle, by Art. 64, and vi 
the Half of it... --- | 
In the "MET Manner may the * of; a - Quadrant, or 1 
Quarter of a Circle, be found, by taxing. a fourth Part of ti 
Area of the whole Circle. 
But, with Regard to meaſuring a Selle: 0 or a a Segment oft q 
| Circle, it will be © nocollary: 1 firſt to ſhew the Yeu to 1 th 
mn engl 
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the Circle to a given Segment. 


be the Length of the Arch-Line. 


Char of the Half-Arch, is the 88 of ne e Arch-Line, ! 


; Exam. In the Segment 
A Tea the whole Chord 
AD C is 216, and pero 
Chord A B or BC 126, / 
find the Arch. Line A B G& K 


4 126 Chord AB or BC. 

the AF 2 OE avs „ 253 Double of AB. 
— E — 12 1 of the Difference add, 
Wy I Doble. D 

te. Pie AD C ſubtracted. 


(ite 


210” © 3 


3⁵ [75 Difference, 


ren, to find the Diameter of a Circle. 


Hel Sine, and the Sum is the Diameter of the Circle, | 


| Exam. In the Seg⸗ „ 
went A © Þ So D the | 2 le 
bord A e is 7478, N 
and the verſed Sine 
WD. 1694, to 00 > 
e Diameter ? 5 


les the 
ame 37 39 f 
DE 3730 — 5 AD. * 1 
ae 
127 
P6173. 


27 


2 


t, 011 
t of the 


ent of! 
find if 
Lene 


1 


| Leng! of the Arch-Line of a Sector, and the Diameter of Ef 


Article 72. A Sector or Segment of a Circle being given, to 5 
Nule. Divide the Segment into two equal Parts; then 
| meaſure the Chord of the Half. Arch, from the Double f 


which ſubtract the Chord of the whole Segment; and one : 
> Third of that Difference, being added to the Double of the 


"a6 Lengdb of the Arch ARC. 55 „ 


I | trticle 73. The Ch hor _ er 555 of a a Segment beo 1 


© Rule, Multiply Half the Chord by ale; and: divide” the 
Þrodud by the verſed - Sine; then add the Quotient to the ED 
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ith 74. To + 2 Sector. 3 = 
Die fnition. A Sector is a Part of a Cirele, contained FRO = 
nan Arch-Line and two Radii or Semidiameters of the Circle. © 
VXule. Find the Length of Half the Arch, by Art, 72; then F 
„ . this EY, the Radius « or r Semidiameter, 3 wo | the P rodut WW - 


. 5 "Hmm. 7. To the Seger ( 
Ds. dius 25 or r DC 36 F cet, i 
* and the Chord AB or BC TW MW: 
3,5 Feet, to find the Area e 
| » of the Sector; £ 


35 Chord A B. 


= CE 28 Radi. 


* 
VVHHVß-=f 
e —_— | e 5 EY 


2333 . N 3 1305 wy Area of the 605 
20 c d. „„ | 


72 -333 3 Length of f the Arch AB C, o7 Art, 2725 1 


"Be, 2. In the Sector ABCD, 
greater than a Semicircle, given 
| . the Radius AE or E D 56, tbe 
If Chord B D of Half the Arb, | 
| * ABD 102, and the Chord BC / 
of Half the Arch BCD 60, to | 
I | find the Area of the _y - 

. 60 BC. 


2 | CT . 
: : 120 . 3 Fa EIA: 0 | 126 Half the Arch, - 
| . 102 ſubtraft,. e 0 Radi. e 
Z 3) 18 In mY 
J „ 63 


5 


120 add. „ 786 Area of the Sade. | 
X | 126 Length of the Arch BCD, by Art. 5s. . 


always either greater or leſs than a Semicircle. „„ 


3 Exam. 1. To find the Arca of 8 
the Segment ABC, whoſe Chord 
AC is 86, the Chord of Half the... l 
N Arch BC 52, and the verſed Sine A 

I 29.247 OS 
© Rule, By Art, 7 tat the — | 
Length of the e Tins "= WR He 2 
3 and, by Art. 73, the Diameter . 
; B F; ; then multiply Half the 

Cbord of the Arch ABC by Half” 
the Diameter, and the Product S 


\ 


Efrom Half the Diameter; and the Area of the Triangle A E Q. 
4 . * Arca G1 the TIO A BC. 


The Muſee if Soporte: M6. 
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duc 8 iel 75. To Rod the Alen of a Segment of a Gan 5 

= Definition. A Segment of a Circle is any Part of a 8 
cut off by a right Line drawn croſs the Circle, which does 

not paſs through the Center ; z for, if a right Line paſſes - 

| through the Center, it is a Diameter, and divides the Circle” 

into two equal Parts called Semicircles ; N but A Segment * . 


is the Area of the Sector AB C E: Then find the Area of. eg 
the Triangle A E C, whoſe Baſe A C is 86, and perpendicular oo 
Height DE 45: found by ſubttacting the verſed Sine B 98 . 

b being ſubtracted from the Area of the Sector AB E, leaves 


I. 1 ; 1 52 BC, 
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m 52 BC. ee” = Half ADC. 
3 e 
© Ne 120 
86 AC ſubtract, FN; 172 


1 4 i; 5 29. 92058490 00. \ (64.2 235 DEF. = 

e 8 BD add. 43 
104 dd ns 940 92. 4 J Diameter BE. 1 
J6ßm A 
110 Arch-Line bo. ' — PE RY. — 

33 „ 6880 - — e 
5848 | „„ by) 13 
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5 237 Rade . : 5 10320 ))) 
255 Half the Arch. "$59 = I 
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5 M 2543: 935 Area of the IT 


4 Half ihe | Baſe AD. 1 „„ 
17 ee D E. 3 31 


30¹ Zo PEE tr, . 72 Area a oft the eSegmen 


7 Area of che Triangle : 5 


5 5 2. I he 1 . 

+ ABCD, greater than a Semi: — __—= 
"Qtr." given the Chord of the pes 

5 whole Segment A D 68, he 
Chord AC of Half the Arch B £ 
AC 73, the Chord ABor /. ; 
B C of one Fourth of the | #5 £ 

: 3 Arch A C D 435 and the Fe E Fs SP = 

Radius AE or E D 40, to === 
| find the Area of the * Segment on NESS 
A * D* E 5 


ent. 15 


4 
* 5 
1 0 


| 43 Chord AB. ER 34 Half the Baſe AD. 
; e . e E 68. 


36 34 
$ 73 Chord AC brad. 68 


+ 3331 


8 40.33 Arch. Line AB c. 0 
„ 40. | | 


2 320 Area of the Sede. © 
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ent. Ezment. 


Il 156. To ind the Ares of » an n El Niphs. | 


Mferent Diameters, ohe longer than the other. 


Product 1 is the Area of the Elliphs. 


ind the Area? 85 


Te Meaſaring of Spb rin. 5 14 5 


| vi find the Area of the Sector ABC DE, by Art. 72, at 
. ſecond Example; ; then find the Area of the Triangle 
AED, by Art. 56 ; and, adding the Area of the Triangle 
Wo the Area of the "Sector, that Sum is the Area of the 


| 55 ot AED. 
9013 5 IS = Do, 714 9 of the Triangle 
1 „FF Os 3. 325 Area of the Sector add. = 


Double of A Ba add, 4327; 32 2 Area of the e Segment. 


| The Aud Line AB c one * Half the Arch of he” . 
ar, multiply it by 40, the Radius, and the Product 1 
_- 32 is the Area of the Sector; to which adding 714, the 
rea of the rene, their ou” 4327. 32 is the : Area or 1 . 


«Definition, An Ellipſis, commonly called n Oral, is Ps 
e which returns into itſelf like a Circle, but has two 


Keule. Multiply the two Diameters of the Ellipfis together „ = 
then multiplying that Product by 78 53950 WY 790M This: ak 


i the El nfs A BCD D, che a or 1 Pian 55 
D s 44, and the conjugate. or ſhorteſt Diameter A dc 355 x 
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77. 'To meſure 2 Perabehn. * 
Definition. A Parabola is a Figure made by cutting a Ci 
EO [Sw the Definition of a Cone, Art. 81. J by a Plane parallel 9 
one of the Sides: But the Fi igure will give the Learner a ett 
Lbs Idea than any Definition. 
VNule. Multiply the Baſe by the Height, and that Prof 
. by 2; then divide this laſt Product ONS 3 and the W 
| & the Area. 1 OE 5 
. Baſe AC is ; 120, : „„ B 1 5 
„ and the Height BD Bhs to Tn pa 
Oe” 85 


Wes gene din dle Pan ABCH 
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4 13). 


Te 2 of G. 


BE ſolid Foot is compoſed of 1728 Inches : For : 2 


Solid that is 1 Foot, or 12 Inches, every Way, the 
LS fold Content is ond Inches, a a8 8 8 15 the fol- 
I Jowing Article. 1 


0 | Article 78. To dere * Cube... 


E Definition. A Cube is a Solid of fix nt Sides, each of | 


which is an exact Square, in the Form of a Die. 


Keule. Multiply the Side by itſelf, and that Product b by the. oC 
| ame Side, and this laſt Product is che folid Content „„ 


of Cube. 


bine, to find the Content | ? 
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8 5 Bs 540 "Remainder, 
Tp 1 this & two different Ways, that the Learner may 


þ: out ach I, 353125 wY in the Decimal Fans, 


| Bram. The Side af a | Cube being I '5 ; Inches, or 1 Foot and 


3 e 11 33 75 I, 95 folid | Content, x 


FE they come out the ſame. The Content in Inches is 337 # : 
Which being divided by 1728, the Inches in a ſolid Foot, and 
E Diviſion continued by annexing more Cyphers, it will 
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144 MATHEMITICS. 
Article 79. To meaſure a Parallelopipedon. 8 
Definition. A Parallelopipedon is a Solid of three Dimenſion; = 
; 1 Breadth, and Thickneſs; as a Piece of Tin, it; 
exactly ſquared, whoſe Length is more than the Breadth a or 
Thickneſs, The Ends are called Baſes, which are equal. 1 
5 Nule. Find the Area of the Baſe, then e tha th 
3 the Length, it gives the ſolid Content. N 


Ro, Exam. 1. The Side AB i is 1. 125, and the Length ed. 
. to find the folid Content? i 
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5 1. 26 gong Area of the Baſe, 8 1 
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— 70 Fract 
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35 6948125 5 folid Content. 


: 8 os A Veſſel being 2. 5 Feet each Sue within ar 
3 Feet . to 4 the Content? 


2. BE 
2 


18. 75 the Content. 


| 11 a Pisse of Fed or any other” Thing, i is "of an equi 

8 Bizneſs through its whole Length, tho! there is a Difference 

between the Breadth and Thickneſs, if the Breadth and 

_ Fhickneſs are multiplied together, and that Product raulip 
by the Length, this laſt Product is the ſolid Content. 

ame is the Caſe with Regard to a Veſſel of three U 

4 Dimenſions, as a Ciſtern. Exon 
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9 A Piece of Timber being 1 Foot a6 3 Ich. or 
E 15 115 * 9 Inches thick, and 8 Feet py bs Inches, 
3 or 199] Incl hes, longs | to o find the Content? | HE a 


ns et. ; 
9 Inches. 
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102 Tnches. = 
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| Article $0. To as a Cylinder. | 5 


Lo. A Cylinder is a round Body, eb Baſes are 
L cles, like a round Column, | or a ME: Stone of. LY 


| Rule, The Ds of the Baſe being given, find the ts | 
Y Art. 64 3 then multiplying the Area of the Baſe by the 
t that t Produ i is the Content of . . Y 
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£ divided by 1728, the Quotient will be the ſolid e j 


fſluous to trouble the Learner with Examples or roger 
muultangular Prim. „„ 


. Form of a round Spire. 
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146 MATHEMATICS. 
' Exam, The Diameter of the Baſe 
AC being 2 Feet and 6 Inches, and the 
Length BD 3 1 and 9 Inches, 
find yt Content? we 
Ik the Inches are e changed into the 1 
1 Decimal Fractions of a * as in — 15 
5 laſt Article, then, 3 ro of 


. 5 Feet, Diameter of the Baſe, 
2. 5 155 


ng. i 5 
—. 


4 +9086 1 Ares of the Baſe. 
$75: 8 


"2454325 
og e 
. 1472593 5 — 
18. 407437 5 Comet,” „ 


Te Reader may, for his Practice, reduce 5 Dimenſa 
to Inches, and find the folid Content in Inches, which bein 


* eet, as in the laſt Article. 25 
ILyhis is a general Rule for Aung the Content of: any fraigh | 

; ſolid Body, of equal Bigneſs from End to End, of whate . 

Form the Baſes are: For, if the Area of the Bale! is multiple Gs 

dy the Length, the Product is the ſolid Content. In ſ 

flicial Meaſure, we have given Rules for computing the A _ 

of all Kinds of Figures; and, in Art. 60, a Table of Mili 5 


pliers for all regular Figures: It will, therefore, be ſupe 


Article 81. To meaſure a 8 DE 3 
1 Definition. A Cone is a Solid, which, from a — Bi 
leſſer? regularly *till it ends in a Point at the Top, in 6 


EXRXRoule. Having the Diameter. of the Baſe, "a the A 
5 Al 64; then multiplying the Area of the Baſe by d 

Third of the 3 Heights. that Frodudt | is the (a 
5 tent t of the Cone. . Eat 


F © the * BD 880 — 


Exam. The Da AC being 20, and 3 


20 
20 


EY 

0 4⁰⁰ 
3th 148150 Area of ths Baſe. 
- 20 - 7 of the Ons 5 


baby. 20 ' Content. | 


| Ach 82. To e the Trum of a 1 | 


| Definition. The Fruſtum of a Cone is the Part that remains : 


| when the Top is cut off by a Plane parallel to the Baſe. 
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Rule. Multiply the Diameters of the two Baſes together, _—_ 
[to this Product add one Third of the Square of the Difference e 
of the Diameters; then multiplying this Sum by 7854, it will 

e mean Area between the two Baſes, which, being mul- i 
1 by the Length of the Fruſtum, gives the folid Content. ET 


Ex. The former Cone being cut off in the 

Middle, the greater Diameter AD is 20, the 
Wer Diameter BC 10, and the Height EF. 
p 0 find the — of the F cuſtum E 


= 20⁰ „„ . 
ER 


QF be” xa 


233 * 9 x00 que of the Difference, 

1354 qu EY 
cf 35 353 1 of the i Square . 
33332 5 e 
1166655 
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| 5 597 * mean n Area, 
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4 Cone that was cut off is meaſured, (who 


The {lid Content of the Fruſtum is 5 497; 79; ; Td, if th . 
iameter at te 1 


Baſe B C is 10, and perpendicular Height 30, found by ſu. 


to the Content of the Fruſtum is 6283.19, which is the Con-. 
tent of the whole Cone within leſs than one hundredth Par, 
and even that Difference is owing to the Defect in taking " 8 
thirg Part of the Square of the Difference of the Baſes, : 2 


. ; or other figured Baſe, leſſens regularly till it ends in a Point, 


Sa Heptagon, or the like, by the Rules laid down i i 
Sugperficial Meaſure ; then multiplying the Area of the Baſe by 


: nd the Content? 4 


tracting the Height of the Fruſtum from the Height of th 


Cone) the Content will be found 585.4, which being 2dd 


1 83. To. ach a Pyramid. 
Definition. A Pyramid is a Solid, @hich, from a triangle 


Rule. Find the Area of the Boks. whether a Triand: 


one Third of the ROW that Product i is s the ſolid Content „ 
5 l A the Tyra: & 
1 Fan. 1. A etage F EY W 
0 2 Hei ht BE being 75, and each * of CON Wort 
a Bale x 18, to ou HOY Content? okt. 
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(I 8 othe 
8 bo, 
164 Are: 

H 
OE 8 


32. Area af the + Baſe. 5 


25 7 of the Delight, 8 = 
| | Con! 
1620 
e 18 


$109 Content 9 


2 Ex xam. 2. 0 1 Pyramid, 1 Height BY being 4 
and each Side of the Baſe 25 ; and the Baſe of this Figure Ml 
a Triangle, let the perpendicular. Height D — be 2165 


The Maſti of Shs 
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Article $4. To nin the Fruſtum of; a Pyfatild.; 
| the Top is cut off by a Plane parallel to the Baſe, 


Rule, Multiply the Side of the greater Baſe by the Be 5 
B the leſſer, $56. to the Product add one Third of the Square 
of the Difference of the Sides: If it is a quadrangular Baſe, this 
is the mean Area between the Baſes; but, if the Baſe is any 

other regular Figure, take the Multiplier in the Table, Att. -. 
bo, by which multiplying this Sum, the Produd is the mean 
Area between the Baſes: Laſtly, multiplying. this * the OR 


3 Height, it Us: the Content of the F ruſtam. ; - 


I "Ream: 1 "= The Side of the: greater Pate 
FAD 18, as before, the Side of the leſſer BC 
, and the ae . F 3% to find the 
3 Ponent? Tie 


* 18 5 un 5 2 1% 
50 12 ; Difference. Too Content, 
* "— 1 144 | Square of the Difference. 


CE 1 of the Square, 1 . 


Definition. The Fruſtum of a Pyramid i is what remains after — 
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"Hh 2. The Side of the greater Baſe 


'AC 25, as before, the Side of the leſſer 


Baſe BD 12.5, and the — EF 45, to 


: and the Content ? FE 


. : 25 | 
LUN „ 


e 1 5 12.5 Difference PH N 


5 250 e S 200 Sides, 
17255 e 2% 
— 1 


3564.58 —— 
e 2 156. 25 Sun of the Difference. 
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a 4 of the uae. 
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5 7517 40 | Content, 


8 "Whiin, one Third i the ? of the Difference | is | all 
5 to the Rectangle of the Sides of the Baſes, multiply by. 433 
the tabular Multiplier for Triangles, Art. 60, which gs 
157.86, the other Decimals being cut off to ſhorten tic 
Work; only, in multiplying, remember to add what is to be 
carried, that is, 2 when you multiply by 8, for 8 times 35 
5 24, and 1 when you multiply by 4, for 4 times 31 
lf the Pyramids that were cut off are meaſured, b y Art v3 


and their Content added to the Content of their reſpectie 
a ne 


3 
5 8 


157 ae; mean . 5 
48 e ä 


Fe” 


The Meaſuring #8 Solids, — 


3 [-utums, they will be the fame as the Comment found in that 
Article, abating what may be loſt in retrenching the Decimals, 
The Baſes of theſe Pyramids are the ſame with the leſſer Baſes 
of the Fruſtums : The Height of the triangular Pyramid that 5 
was cut off is 48, and the Height of the quadrangular 47 | | 1 
© found as at Art. 82: The Area of the firſt will be fouad 
1082.5, and of the other 300, as the FARE” "may uy T2 v5 {1 
0 por his Exerciſe and Improvement, | DE. VV 
MM h 85. To meaſure a Globe. „„ A 
I fai A Globe is a round ſolid Body, in the Middle = 
of which is a , from which all Lines drawn to the RNs. | 
: Face are equal, 1 5 
Rule. Cube the Diameter, hw naktivly- that Cube: by e 
| 15236, and the Product! is the ſolid Content of the Globe. ff 


3 Feen. The Diameter of a Globe i is 3 2, to find the 5 
ent? 35 | 


n — 
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3 
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27 75206 Content. . Wl; 


I FO 8 of the Globe is given, ad the — 
Frumferener, and multiply the Cube [op oy. for the „ a 


Fontent, ED 
Article 5 


152 MATHE MATICS. 
5 Article $6. To meaſure the Surface of a Globe. 


Rule, Multiply the Circumference and Diameter togethy, 


: and the Product is the ſuperficial Senza e or * of the 
Surface of the Globe, 


— 5 em T Diameter of : A Globe being 33 2, to fn i 
Area? oy 


— - Art. . —— e ee Corte. 
10.5312 ; Cireumlerence, 32. 1696 5 Ar of the 


0 87. To meaſure the Solidity of: a Fraſtum or sene 
15 ef + Globe. 1 — 
1 Definition. The Fruftum of a Globe i is any Part cut of bl oe 
1 —_—_ 4 
Ree To thiee times ; the Square of the Semidiameter of th 
. | Baſe add the Square of the Height ; then multiplying that Sun 
dy the e and the Ten * 3236, it tee the Gl 
Content. e | — 


„ | Exam, The Heigl oht BD . 12 8 and the Dian 
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cle 88. To meaſure the Surface of a F ruſtum or r Segment 
hi: Globe, DS | 


Bart of the Fruſtum ; then find the Area of the Baſe, by 


Purface of the F ruſtum. 


ſy, tt to find the Superficies ? * 
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Tace, 360 ett et 
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1 E te, 

g . 1 112 Diameter of the Globe, | 
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meter 


* Rule, Find the „ of the Globe, by Art. 73. 1 
the Superficies of the whole Globe, by Art. 86; then 1ay, as 
the Dlameter of the Globe is to the Height of the F ruſtum, 
his the Superficies of the Globe to the Superficies of the curve 


Art. 64, and add theſe two bo a Wich will be the whole e 


Fam. The Diameter Ac being 72, and the Height B E 
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457 Ae of the curve Surface add. 


BE, the Quotient is the Reſidue of the Diameter of the 


ciumtference, and multiplying that by the Diameter, the Pro- 
duct 39408 (omitting the fractional Part) is the Area of the 
Surface of the whole Globe: Then, by the Rule of Thies, 

|  Hnding the Area of the Segment's curve Surface 4574, wt 


itt uſeleſs, fince the Rules laid down in ſuperficial Meaſure 
Bodies: Unlefs it is neceſſary to inform the Learner, that the} 
curve Surface of a Cone is a Sector, whoſe Arch-Line is equal 
to the Cone's Baſe, and the Radii equal to the Side of tit 


8 multiplied by the Length of its Side, the Product is the Art 


9 85 then multiplying that Product by . 5 2 36, this W 


MATHEMATICS, 
5184 Square of the Diameter of the Baſe, 
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8645.8 Area of the whole segment. 


The Operation explained: Squaring the Half of the Di 
meter of the Bafe, and dividing by the Height, or verſed Sine 


_ Globe; to which adding the verſed Sine 13, it gives 112 
for the whole Diameter : Then, by Art. 61, finding the Cir 


next compute the Area of the Baſe, by Art. 63; and, addin 
theſe Sums together, we have 8645.5 for the Area of tit 


4A As to the meaſuring the Surfaces of the other Solids, I eftem 


are ſufficient to find the Superficies of any of the foregoin; 


Cone; ſo that, if Half the Circumference of the Cone's Bat 


of the curve Surface; to which if the Area of the Baſe 1 
"- added, the Sum in the Area of the whole Surface of the Car 


Article 89. To meaſure a Spheroid. 


Definition. A Spheroid is a ſolid Body like an Egg, on 
"moth its Ende-are the xx 
„ Rule. Multiply the Square of the Diameter of the great 

Circle, that is, the Diameter of the Middle, by the Leng" 
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ram. The Diameter AC 20 and the BD 
1 © 3% to find the Loneent 7 Wo 


: 1 9047. 8080 ſolid . 

Art. go. To find the Side of a Cube equal to any cold Poly. 
| Rule. "The ſolid Content of any Body being given, . 
the Cube Root of the given Solidity, which will be the Side 
ſof a Cube equal to the Body whole ſolid Content was ſo given, 


Exam. 1. Find the Side ofa 
Cube equal to a Globe whoſe. 
Content i is 16974. 593. 

: 4 593 (35: 7 Side of > 
3 1 Cubs,” 


Exam. 2. Find the Side of 


a Cube equal to a Spheroid 
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ks MATHEMATICS. 


Ak the Dian of any ſolid Body were given, and it Wit 
7 required to find the Side of a Cube that is equal to that (gi 
Body, find the Content of the given Body, by the Rte 
already laid down, and extract the Cube Root of that Nunks 
| which will be the Side of the Cube required. 
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Artick 91. To meaſure the Solidity of any irregular Bad 
whoſe Dimenſions cannot be taken, 
Get any regular Veſſel, either ſquare or round, and int 
5 it put the Body to be nicatured ; ; then pour Water into the 
| Veſſel ſo as to cover the Body, and meaſure the dry Part fron 
the Top of the Veſſel to the Surface of the Water; then tak 
out the Body, and meaſure again from the Top of the Vell 
to the Water, and ſubtra& the firſt Meaſure from the ſecoul 
which is the Fall of the Water: Then, if the Veſſel is ſquare 


meaſure one Side and multiply it by itſelf, and that Produl hk 
by the Fall of the Water, which laſt Product is the Conten 11 
pot the Body: _ if it is a long Square, as a Ciſtern, mul. We i 
_ tiply the Length b * the Breadth, and that Product by he!“ 
Fall of the Water: Or, laſtly, if it is a round Veſſel, (qui 
the Diameter, and multiply the Square by 7854, and i 
Product by the Fall ot 208: RE, N JOS: the Hi 
9 Content of the Body. = 1 
ram. 705 A Body 3 | 3 2. A Body bes 1 

put in a Veſſel 18 Inches put in a Ciſtern 2 Feet wit, ide 
ſſquare, the Water ſunk 6 and 4 Feet long, the Wat uy 
Inches. What was the Con- funk o Inches. What wail Nie 
1 tent of the Body? Content of the Body? Bl 
"* 5 Foot. | | FURY 1's : 4 hi. 

8 * „ ng 1 7 Decimato ) þOiter 

| | 7 5 55 | > they 

2. 25 | (Inches. „„ -26- they 

83 Decimal ot 1 e 8 ene. 

| | oe ors | | Vence 

15 125 Content, 5 6 00 Content. * 

| | LW 

EJs I. Eighteen Inches i is 1.5 Pot ; Which being Cur WW 

"a 2.25 Feet, and that being multiplied by .5, the D: cine ti 


6 Inches, gives 1.125 Foot ; ; Which 18 * Foot and alt eight 
Part of Foot. e tu 


t Of Board and Timber Meaſure. 
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I 18 Inches broad, how many 
Inches in Length go to a Inches make a Foot? 
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which is ſhewn Art, 82. 
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The Meaſuring of Solids. . & > 


The Meaſuring of Boardsis ſuperficial Meaſure, the Thickneſs 
of a Board not being taken into the Account in meaſuring ; fo 
dr, WW that a Board is a Parallelogram, the Meaſuring of which is taught 
Art. 53. In regard to how much in Length is required to 
ino make a Foot to any aſſigned Breadth, there is a Table on the 
th Joint-Rules, which every Carpenter is acquainted with; and 
fron when any Breadth is given, to find how much in Length makes _ 
take 2 Foot, divide 144, the Square Inches in a Foot, by the given 
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[eſa Breadth, and the Quotient is the Number of Inches required to 


| Exam. 1, A Board being Exam. 2. A Board being 


Vence; this fourth Part ſquar'd, and the Square multiply'd by 
e Length, they call the ſolid Content: In which there are 
uo Errors; for the Bigneſs in the Middle is not a Mean be- 
deen the greater and leſſer Baſes, neither is the fourth Part 
1 the String equal to the Side of a Square, of equal Area with 

e Circumference: And as to the Timber, after it is ſquar'd, 
de Sides are unequal, they add the two Sides together, and 
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158 MATHEMATICS. 
take the Half of that for a mean Side; which is another Error, 
| tho? not of ſo much Conſequence as thoſe relating to round 
Timber: But, by Means of theſe ſucceſſive Errors, a Piece of 
Timber, when ſquar'd, contains more Feet than when it wy 
round, It will therefore be proper to work an Example each 
| Way, that the Difference may be ſeen. 8 


Eat * A Piece. of remind T inder being 15 Feet by 


= , and Girt in the Middle "48 nnd * much Timber is con. | ' 


| y : contains 11 Feet and about a Quarter and Half-Quarter; but 
by ſquaring the Circumference, and multiplying the Square by 
57958, as taught at Art. 65, and multiplying that Product iy 


3 tain d in it? abs | = = 
"4 42. 0 >( 10. 5 one Fourth of the Girt. = 


5 5 Decimal of 10 2 Girt 42 We or 3. 5 Feet, 
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| According « to the common Way 1 Jin: this Peer 


the Length, which is the true Method, we have 15 Fee, 
which is a conſiderable Difference ; and this Difference woul 
be increaſed, if a mean Baſe were to be taken, which the Ci. 
: cumference in the Middle i Is s not. 
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l 1 2. A Piece of tuned Timber being 9 ; Techs wide, 
| I 0.5 Inches deep, and 16 F. et t long, how much Timber is con- 5 
0 tain'd 1 in it? i | 


. = 973 Dorian fi 10 2 Inches, „ "Fiz. „C 
15 4 75 * of * Inches, „ 16 1 9 
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12. 944 Content. 


FE this Ras as Laterne is 1 nee as 1 oblerv' 
RB being not one e Tenth of a Fe dot. 


| To find how much in Length is nie to WIL a Foot of 8 
Fiber to any given Square, there is on the two- foot Joint- 
Rules a Table of Timber-Meaſure, on the contrary End to. 
{hat of Board- Meaſure ; ; the Uſe of which is known to every 
Karpenter: And to find it to any given Square, not in te 

Table, divide 1728, the cubic Inches in a Foot, by the given 
ches ſquare of the Piece, and the Quotient | is the Length 
WW 'd to make a F boot. . * 
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160 MATHE MATICS. 


| Timber, whoſe Side is 8. 5 In- ber whoſe Side is 16.5 Inches 


Anſwer 1 1 Foot, 11. 9 Inches. Anſwer 6. 35 Inches 5 


; which, by way of Diſtinction, are called The five regular Baie, 
Theſe are the Tetraedron, the Hexaedron or Cube, the O84 
edron, the Dodecaedron and the Etcofiedron, The Meaſuring 

of the Cube was ſhewn at Art. 78. 1 ſhall now e how to 
"Meaſure. the other four, 5 


of the Triangles; which is done thus; from the Square of the 
given Side ſubtract the Square of Half the Side, and extra 
the Square Root of the Remainder, and this will be the pete 
ns — Height of the Triangle, 


- Rs. I. A Piece of ſquare Exam. 2. A Piece of Tims 


ches, how much in OOO. how much in "PP 1 wil i 
: will make a F oot? 9 make a F oot? 
8.5 „„ 10 5 
8 16.5 
© 28 - „ | {8 
DO” „ 990 
72. eee — — — 
„„ a . 272 2555 ) 1728.00 (6: 3 1 
j 1 03356” — 
5 VVÄCCCC — 1 | fore 
21075 œ„ „ : 8 94500 . cula 
„ JV — 2 1 
Nabe 8 e 228250 1 
— „„ e e x 7 


122 5 Renujnder, 


10450 Rem * 


Oo the Five Kinds Bodies. 


There are five Solids contain'd under equal, lr Sides 


Of the T ded,” Fo || 20, 


The Tits is a Solid contain'd under. "IE equal and 


= | equilateral Triangles; that i is, it is a triangular Pyramid of tour 
equal Faces, the Side of whoſe Baſe is equal to the ſlant Heigl | 
of the Pyramid, from the Angles to the Verte. 


The firſt Thing to be done is, to find the 3 Hebt 


Th 


F j the Meeſiring of Salts, ons 
3 The Side of a Tetraedron being 12, to find the folid and 1 5 
3 T4 54 

; | Side Half the Side 6 7 io8.0000 ( 10. LY 
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FE: b ir bout” more pen were . the Roo wes: be e 
0.3923 for the perpendicular Height of the Triangle; there: 
ſore, by Art. 56, Half the Side multiplied into the e „„ 
Pr Height gives the Area of the Baſe. . „„ 
J I . 82 

6 Half the Se. 


"6 9 851 Area of the Baſe, nn Fr, 
To Gnd the ſolid Content: At Art. 83, we have hon the EE 
*% to find the Solidity of a Pyramid, by multiplying the 

Area of the Baſe by one Third of the Height, or, which is 
ide ſame, one Third of the Area by the Height of the Pyra- 
mid: Now, to find the perpendicular Height of the Tetra- . 
lelron, ſubtract the Square of Half the given Side from te 
Square of the Triangle“ s Height before found, and divide the Re- |! 
rainder by the Double of the Triangle's Height, add the Quo- | 
tent will be the Diſtance of the Center of the Baſe from the 
des; and this Quotient, ſubtracted from the Height of te 
| flange, gives the Diſtance of the Center from. the Ae e 

j 108 The Square of the Triangle's Bede. 8 
5 The Square of Half the Side. Ps 


| 20, 7846726 72.0000 ( 3 46+ Diſtance of the Center 8 1 
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3 9.8, it being near the Truth: This multiply 'd into 


E dit of the Tetraedron, 


1 85 EY 
LR 
8 1 199977 19100 
2 we toak 12 > fie FR SPOTS) of the | Diſanes of the Ca 
2 4 of 11.999296, we may call the Height of the Tetn. 


-- 20, 70353 the Third of the Area of the Nie, gies the Solis 


20, 0.7846 | 
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203. 68908 Selidity. 


e the PEP EY the Area of the Baſe multiply'd 150 
3 28 the Faces are all equal, gives the Surface of the Tetraedro". 
It the Square of the Diſtance of the Center from the 41 
gles had been ſubtracted from the Square of 12, the 95 
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0 the . as before. 
4 | Square of 12 is 144 
i Os nn e of 6. = 3 is * 
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ami the ſame as before, 5 
1 Of the Octaedron, _ 


5 The On is a Solid contained under eight l oY 25 
equilateral Triangles, which may be conceiv'd to conſiſt of 
tuo quadrangular Pyramids, of equal Baſes, joined together: 
Therefore, to meaſure the Solidity of this Body, it will be fſhs © © 
den cient to conſider it as two ſquare Pyramids, the Sides of whoſe 
_ WiBafes are equal t to the given Side of the Ti under which 5 


: I is contained. 


| The Side of an x Ofaedron being 12, to find the bl and N 


S erficial Content. 
5 The Sides of the Kelis being 12, their Area will 1. 144 


peach Pyramid. 
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by Art. 52, If the Square of Half the given Side be 2. ' 15 
nacted from the Square of the perpendicul ar Height or ins 
Triangle, the Square Root of the Remainder is the e of e 


The Side of the Triangle N the fans Kone” as in "the : 

| Tetraedron, the Square of the Perpendicular of the Triangle 
Pill be 108, as before; from which ſubtracting 36, the Square 
df Half the given Side, the Remainder is 72; whoſe ſquare _ 
Noot multiply'd by 48, the third Part of the Area of the Baſe, 

Wives the folid Coen of one TG ; which doubled 8 e 
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Phe Ae of the Baſe being the ſame bere as in 1 the Tan 
| Ha, the Superficies will be the Double of the Superficies 
— as here are att Triangles of the ſame Dimenkon, 


0 the Dodecaedron. ; 


The Was is a Solid contain'd under 1 equlk. 
TO, teral Pentagons, and may be conceiv'd to conſiſt of twelve penta, 
 _  gonal Pyramids, of equal Baſes and Altitude, whoſe Vertexs 
maeeet in the Center of the Dodecaedron : Therefore, if we find the 
L ſolid Content of one of thoſe Pyramids, that — * 12 
gre the Solidity of the Dodecaedron. 
I The Side of the Dodecaedron being 12, to find the Gl 
SO and ſuperficial Content. 
Io“ find the Solidity of a Py ramid, we mu firſt find th 
+ perpendicular Height : Now, the Side of a Dodecaedron being 
given, the ſlant Height of each Pyramid of which it conliſts 


meaſur'd from the Angles to the Vertex, is to the given Side 0 | 5 
be Pentagon, as 1 is to. 1364441 3 and therefore this wil de Rema 
N fo that, as 7136 to 1, nearly. 5% vious 
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3 1024 5 1 8. 
. Next find « Diſtance of the Center of the pentaga 2666 
Baſes from the Angles : In all regular Pentagons, as 1175 


is to 100000, ſo is the Side of the Pentagon to the Din 
ok the Nene from the Angles. 
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1666 MATHEMATICS. 
The Square of-r2, the Side of the Pentagon, multiplied into 


| the tabular Number for Pentagons, in the Table of Art, 6 
will give the Area of the Bafe, 
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17 the aft b en had been farther continued, the pe:- 
MF 5 e Height would be 13. 3632, whoſe third Part woul 
„ e which Caſe the e would be I 324% 
5 1 ſomewhat more. 
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EY 5 12 N the . of the whole e e 
| VVV ee 
„ 


9 


8 — 2972 e Superſces, | e 
1 . 8 the Eicofiedron. = 8 


=: The Tias Zi is a Solid contained under twenty equal ” 
=: Ro ot T riangles, and may be conceived to conſiſt df 


| twenty equal triangular Py yramids, whoſe Vertexes all meet in 
= 3 | 5 e the Center: Hence, if we find the ſolid Content of one of thole 


EN the Eicoſiedron. 
[} The Side of an Feen being 12, to fad the folid ah 
= perten Content: We muſt firſt find the Diſtance of tis 
—_— Center of the Baſes from the Angles, and then the flant HeightY 

775 the 8 ; from which. the Ls ror W 
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1 Pyramids, that being multiplied *＋ 2 20 gives the Contento | 
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| te found, 
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The Meaſuring of Superficies, | ——_— 
by ſubtracting the Square of the Diſtance of the 


Center from the Square of the ſlant Height and = 
| the Square Root of the Remainder, 8's extraQting : 


' The Diſtance of the Center of the Triangle from the An- 
1 we have found in the Tetraedron (the Triangles 1 
and for he ſlant 
Height of the triangular Pyramids of the Eicofiedron, this is 
the Proportion, as 1.05146 is to one, ſo is the given Side of 
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io MATHEMATICS. 
| This is uſually put on one of the Sides of a Carpenter's Joint 
Rule, by a Piece made to flide in a Groove: This flidin 
Piece, as alſo the Line above it, is divided and numbered i, 


thoſe Diviſions betwixt the Figures is divided into ten Part; 
and thoſe Diviſions, from 1 at the Beginning and Middle tg 
the 2, are divided into five Parts, and, from each 2, tg 
each 3, into Halves; the Diviſions being afterwards to 

| ſmall to be divided. The Sliding-Piece has two of thok 
Zo Lines on it; one on the upper Edge, to anſwer that on the 
Rule; another on the under Edge, to anſwer the Girt- Line auen wi 
the Rule, below the Slider: Theſe four Lines are matkel 
The Girt-Line is a broken Line of Numbers, contrived for 

meaſuring Timber at one Operation: It is numbered from 


| End; each Diviſion, from the Beginning to 8, divided n fo f 
ten, and thoſe again halved ; but, from 8 to , and from g Hs in 
1᷑0“0, are only divided into ten Parts; then, from 10 to the End and ag; 
each of the numbered Diviſions is divided, firſt into ten Part 
al and each of thoſe Tenths into four ſmaller Diviſions. 


In the firſt Part of the Line, to the left Hand, if the Num 
bers 1, 2, 3, Cc. be accounted as Units, then the larger Di 

| __ viſions are, each, tenth Parts of an Unit, and the ſmaller l 
viſions are Parts of thoſe Tenths: The 1 in the Midde « 
the Line ſtands for 10, and the other Figures 2, 3, &c. to! 
End, ſtand for 20, 30, 40, &c. to the 10 at the End, whi 
ſſttands for 100. In this Cafe, therefore, all Numbers under! 
are to be look d for in the firſt Part of the Line, and Numbe 
from 10 to x00 in the laſt Half: Thus, if it be required 
find 12 on the Line, the 1 in the Middle ſtanding for! 
c̃ount from thence two of the larger Diviſions, and you'll findt 
mäaark'd 12: If 37 were requir'd, from 3 on the laſt Fart 
the Line count ſeven of the Diviſions ; and fo of any d 
Number under 100. If it were requir'd to find 2.48, it 

2 in the firſt Part of the Line, count four of the larger U 
ſions, this is 2.4; then, as each of theſe Diviſions are here 
vided into Half, ſomewhat more than half Way bet” | 
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2, 3, Cc. to , and again from 1 in the Middle, to 10 at the 
End: Theſe two are called the Lines of Numbers; each of 
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2 be Meaſuring of Solids; . 


Taller Diviſion and the Fifth of the larger, is the Place of : 
bes of the larger Diviſions, which is . 08 of the number'd 
(iviſions, and is the Place of 2.48, the given Number. The 
me Way may other decimal Parts be found, either in the 5 
J or laſt Part of the Tie. 5 + 


of the ue of the Line of Numbers, 4 


'T 0 multiply one ander by another, ſet x on the Line 
to the Number given for the Multiplier in the Line A; 
Hen will the Number given for the Multiplicand in the Link 
Þ ſtand againſt the Product in the Line A. Example : To 


B then will 8 in the Line B ſtand againſt 56, the Product, 


us in the Line A: Thus 2, 3, 45 5 Sc. on the Line B. 


4.6 ſtands againſt 11.2 in the Line A. 
: To divide 96 by 6, ſet I in the Line A againſt 6 on the 


rs on the Line B, divided by 6. 


e 0 

M particularly deſign'd ; for the Uſe of which take the follow- | 
hos Examples. = 
er Example 1. A Piece of Timber 10 + + Inches ſquare, 44 - 


et long, to find the Content. 


dt ich is 33 Feet, 8 Inches. 


7, to find the Content in Feet. : 


Di 
ere 
xt | 


ultiply 8 by 7, ſet 1 in the Line B againſt 7 in the Line 


6 the Line A; and while, the Rule is in this Poſition, you 
ave the Products of all the Numbers on the Line B, from 1, 
b fo far as the Line A reaches, multiplied by 7, and the Pro- 


Lind againſt I4, 21, 28, 35, Sc. in the Line A. The ame „ 
the Caſe of any mixed Number found on the Line B; 53 thus Vl 


| To divide one Number by another, ſet the Diviſor « on 1 e 
ine B againſt x in the Line A; then againſt the Dividend 
b the Line B, you have the Quotient | in the Line A. Exam- 


ne B; then will 96 on the Line B ſtand againſt 16, the 
Zo in the Line A; and, while the Rule is in this Poſi- --- 
n, you have the Quotient on "he Line A of all the Num- 5 14 


For the Meaſuring of Timber, as Gitt-Liag marks D 


uy the 12 on the Line D to 440 on n the Lins c; then will | 
0 - on the Line D ſtand inf 33. 68 Feet, the Content ; 5 


[Example 2. A Piece of Timber 22 Inches ſquare, 34 Feet 5 


fo 12 on the Girt-Line D to 34, the Length of the Piece 1 

Timber in F eet, on the Line C; then will 22 on the Line 

ſtand againſt the Content in Feet on the Line C: But here 

Is to be obſerved, that 22 on the Line D, will reach eh he es 
5 2 2 ieee he. 
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434 in the former Part of the Line C, accounting the Figures | 
as Tens, the ſame as in the latter Part; then the 1 in the Mid. 


Be Proportion. 


. part of the Line C, then will 22, the Inches ſquare in the 


larger Numbers; always remembering, that all the Number 
on the laſt Part of the Scale will be of the ſame Denomim. 
tion with the 1 in the Middle; and, though in large Nun 
bers we cannot come to the Degree of Exactneſs neceſſary i 


= | Mifake. 


Gee, 2 in ſome of Te foregoing Rules. , 


flürſt grind his Share, and then another bis, till the Stone 
5 ground away? 


Square Root of the Remainder, which is the Length cf, 
Diameter, after the firſt Man has ground his Share; this Wo 
jꝛepeated, by ſubtracting the ſame Quotient, or ſeventh Fa 


85 Square Root of the Remainders, and ſubtract thoſe Roots ft 
. Diameter, one after Aeeher and the ſeveral Remains 


172 MATHEMATICS. 
the Line C, the Content being more than 100- Feet : Then, 
fore, in this Caſe, the 12 in the Girt-Line D muſt be ſet to 


dle is 100, the 2, 3, 4, &c. following, 200, 300, 400, &c, u 
the 10 at the End, which is now 1000. Hence the latget 
Diviſions, which before were Units, are in this Caſe Tem, 
and the ſmaller Diviſions Increaſe their Value in the ſame 


Having ſet the 12 in the Line D alen 34 1 in the frl 


Line D, ſtand againſt 114, and ſomewhat more; that is, it M 
WI ſtand a little beyond the ſecond ſmall Diviſion, betwixt 
the firſt and ſecond of the large Diviſions, anſwering td 
114.277 Feet, or 114, Feet, 3 loches. 
By the Method, uſed in this Example, of making the Nun. 
5 bers ! in the ficſt Part of the Line ſtand for Tens (or Hundreds, 
If neceſſary) the Uſe of the Sliding-Rule may be extended to 


| Thes 
| Ro 


ſome Things, * it 8 be of e . o corredt 
3 mall now RY fome' Queſtions, to exerciſe the Leann 


0 I. geren Men bought a | Grinding-Stove of 5 Fe 
. ti 60 Inches) Diameter : How much of the Stone's Diamete 
muſt each grind, to have an equal Share of the Stone, if 0 


„In order ie ſolve this Queſtion,” Har the Diameter, and | 
vide the Square by +, tne Number of Perſons ; ſubtract ti 
Quotient from the Square of the Diameter, and extract tl 


from the Remainder, for every one, to the laſt, extract! 


: Anſw wers. 3 
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is 32. 071. 
is 22. 2.678. 
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Root of the firſt Remainder from the Diameter, and the Difference 
of the ſecond Remainder from the Root of the firſt, the Diffe. 


the Root of the third Remainder from the Root of the ſecond 
Remainder, the Difference is what the third Man is to grind 
down; proceeding in this Manner, as in the Work, find what 

+ the fourth, fifth, and fixth Man is to grind down, and the 
Square Root of the Quotient, which ariſes from dividing the 
| Square of the Diameter by 7, is the Share of the ſeventh Man, 
80 he Shares added together are to dern the D . the 

| —_ Dn 1 | 


= all the Numbers but the firſt, partly becauſe it would: take 

up too much Room, and partly for the Learner to exerciſe him. 

ſelf, The laſt is 22.6778; for which Reaſon I put 22.678, as 

Os that is not ſo much more, as a FT in the third Place would have 
po been leſs, than the Truth, e 1 


 * meaſuring Corn is to be made 8 Inches high, and 18 Inches 


the Content of the Dimenſions is but 2150.425 Inches: I de- 

mand what the Diameter of the Buſhel muſt be, the Height 
— bheing 8 Inches, and what the Height, the Diameter being ib. 
5 Inches, to contain 2176 cubic Inches? 


= given Height, "nd the Quotient i is the Area of- a Circle, whoſe 
. Diameter, found by Art. 67, will be the Diameter of the 
Buſhel: But, when the Diameter is 18. 5, to find the Height, 
by Art. 67, ind: the Area of the Circle, then divide 2170 

2 by the Area fo found, and the e is the 5 . 
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Having found the Roots of the ſix Remainders, ſubtract the 


is what the firſt Man is to grind down; then ſubtracting the Root 


rence is what the ſecond Man is to grind down; ſubtracting 
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| Queſt. 2. By the Low of 1 A "Statute Buſhel ior | 


and an Half Diameter, to contain 2176 cubic Inches, tho' 


For the firſt, divide the given. Content 2196 by 8, the 
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1 If a Man 1 an Acre of Gras for: his Horſe, : 
* long LH the Chord be tied to bis Head, 0 that he might . 
not graſe more than an Acre? 5 
A Piece of Ground forty Poles « or + eiche in > Tang: and 8 
| four Poles or Perches in Breadth, is an Acre. A Pole is 16. 1 
Feet, Bring the forty Poles and four Poles into Feet, multi- 
Py theſe by one another, the Prodict is the Area of an 2 Acre 
cb Land | in ſquare Vert. 5 
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3j  - 6. 
. * 

ie ee es 

e as, FE 3960 | / 

e 4350 ſquare Feet in an 4 

By Art. 6, find the Diameter of a Circle, whoſe Area » 

4a 88 Feet, and Half the Diameter is the Length of the Wh 


43560 . 
7 130680 55 
e 
= 87120 
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_—y 


$5451.80 (235.48 


RR 117.74 Feet, the Anſwer, [had bee 
. 8 
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0 10496 Remainder. _ 


quare of 
4 Now, 
1 523 
Multipliec 
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4 4 $2 35 
N be f 
Wotient 


Queſtion 4. A ſquare Pyramid of Marble, each Side 9 
| a 5 B. 185 es, 12 Height four times the Side n | 
EE twenty-four Inches, weighs twenty-nine Pounds : We Pei 
be the Weight of a Pyramid of the fame Marble, Whol 15 
5 thirty Inches, and Height an hundred and twenty Inches: 4 
e : 1 5 The Height of each of theſe Pyramids being four SHOES . 
reſpective Baſes, the Contents will be as the Cube of any 0 
of their Dimenſions; and, a8 the Matter is the e 


e Meafuring 15 Solid. 4 77 


4 30, which is 27000, to the Weight of its | Pyramid, * 
| As 216 to 95 ſo f is . : 


4 ; 
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Bo 5 . 
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1 5 135⁰ 
8 N Wore] 
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flame, 


ſoli and 9 Content are the ſame? 


| Globe is, to multiply the Cube of the Diameter by . 5236; 


Pquare of the Diameter, 


Hd will be the Diameter of the Globe ought. 


-_ 


3 eight will be as their Content: Therefore, as the Cube of 6, 
Ewhich is 216, is to the Weight of its Pyramid, ſo is the Cube 


216) a | 3625 Pouns, the Anſrcr, 5 


E 1 hs - Heights of the Pyramids had been * AD 1 e 
950 been the ſame: But, if their Heights had not deen the ſame > 

Number of Times as their Baſes, then their Weights would have 
been as their folid e the Matter being es the CW 


Pet. 5 | What will be ths Based of a Globe, whoſe | 9 . 
In Art. 85, the Rule for finding the olid Cootent- of a 


end, in Art. 86, the Rule for finding the ſuperficial Content : 
, to multiply the Diameter by the Circumference : : But, the 
Circumference being found by multiply ing the Diameter by 
8.1416, and this Product being again multiplied by the Diame- 
der, to find the ſuperficial Content, hence the ſuperficial Con- 
ſent of the Globe is found by multiplying 3: FOTO: into the 5 


3 as the Cube of the Diameter of the Globe, miele _ 
. 5236, is to be equal to the Square of the ſame Diameter, 
Pultiplied by 3.1416, hence it follows, that the Square of the 
Piameter of the Globe here propoſed muſt be to its Cube, 
5.5230 is to 3.1416: But the Proportion of .5236 to 3.1416 
Py be found by dividing the latter by the former, and the 


A 3 3230 


S ener ent 3 


* — 
wa — 
— . 2 
- — 
— rfl. — > * 
————— IE 2 - . 
— — = 4 — ret 


r 
— - 22 — 
— — — . — to — — * Ns 
— —U—y— — 2 —2— —— —Uä—ä6 — — — * * 
— — 3 —— — — 
3 — — — p 4 — 
* — 2 * 


CE ATE IEC — — 
— 


— 


Is 
ON OI 


— — 3 4 . 1 — l Zn os 
. .. ˙— — ——————— — 


1 
— — 
r 
A IS 3, 
— oe IS 


——— mh on. 
_—— —— 


S * 


— 


— 
—— CSE - Bach — — gen — 
— LEES Bree . 


A 
—— 
EIT => 2 
— 2 1 


r 
r 


PEE nt 
SE 
—— 


N 
— 


— * —— — 
r —— - 
— 


Cee See ET ACN 


. 'S 3 
Ge ,. „ 


— 
1 
— — 
— 
— 
* 


—— 
DD 
* ” END 8 TS ——— = 
EO RESET SE ESR 2 


LEE wr >x + N 


N — 


* — — 


* 
— — Es a en eas te. 


De nan 
= 
— — 


ene ene 


"Py, 5 
2 


8 


ner .... . 
—— On OS — 22 8 . » — — 
1 hot by wee 1 2 


. ES TEES 


—" xy 


* — — 


— .. 
— — — — * 


wy 


2 


— 
* r 


N 


178 MATHEMATICS. 
1 5236) z 1416 (6 The Diameter of a Globe, whoſe ſuperſch 


* and ſolid Content wil be as as will ap. 
12 80 by the e | 


185 18 TT a, 36 e 5 
— : (Content, - — 1047 l 
113. 576 NP + 216 Cube. 5 ' (text 


113. e folid Con | ö 


Nr 


0% 8 Py 7. 2 1 of abe 2 
. Kaner to Building; as Car 
Penters, Bricklayers, Foyners, Plaiſi 
rers, TOE, rent 1 ay 
 Pavioure. % et 

Of nn Wirk. 


= 'n E Carppenters' Work is uſually el by 

| Square of 100 Feet; that is, ten Feet in Length, and 
ten in Breadth, make a Square, either of Flooring, Fir 
. titioning, or Roofing; for meaſuring which, take this generl 
 __ Rule, Multiply the Length by the Breadth, and divide 


the Feet by 100 ; the Quotient is the Number of Squares: Tl -. 1 
2 Remainder, or Figures cut off, are Feet, nn 
Exam. 1. A Floor being 47 Feet and 3 Inches long, , 8 

1 Feet and 9 Inches 8 how many 3 of F W * | 56 © 
CCC 16 f 
F. . . 107 F. ot. by 12. See Art. 5 F273 

1 11 . the den for 9 . found od wy 2 2 

— — 5 i + 


. 3 3 the Product . 3 F. 11 EY 3 P. by 9 Ie 
158 _ the Product 1 47 by 34. | 


247; e 
13 3 the 2 E. of 34 Feet, taken for the 3 Inches | . 
N 


3 der 11 2 Anſwer 16 Squares 4 Feet, = Ty 


of Carpenters Work. 159 


(ybich | leave for his Practice. 
| The 1641 Feet require no other Diviſion, to reduce them to 


ſanded in theſe Meaſurements. nk 
| Exam, 2. Partitions betwixt divers 1 being 10 . 


Pauates are there contain'd in it? 


10 

9 5 0 The Product of 8 F. $1. 6P. by 81. 

[1040 8 the Product of 104 F. by 10 F. ö 
WY the Half of 10 Feet, taken for the 6 Incher, 


his own Practice. 


Half wide: How many Squares does the Roof contain? 


. are Les 2 the whole Roof. 
_ 8 9 Multiplicand fox 6 3 or + ' Io. 


2 4 - 0 the product of 4 1 8 p. "a by 6 Pais; 


oY 


. 1 the ProduR of 56 by. 16, 


Th” 10 56 5 | | (ES | 
. 9.-11- 2 Half. 2 
* 7 99 Anhwer 14 + Squares 25 7 Feet, 


| The Reader may change the Inches into the Decimals of a 
3 Woot, by Art. 48, and then perform the Operation e 3 


Puter than cutting off two Figures to the right Hand, 
Evhich is dividing by 100: The Inches and Parts are not re- 


b Inches high, 104 Feet, 6 Inches in n how many 


KN * 


18 - the IA as bor 8 Inches, found by dividing. 
1 85 _ (164 F. 6 I. * 12. dee Art. *. 5 


2 — ͤwuLTY—U— IEICE 
- 4 . * z By 


ary E 0 Anſwer 11 Squares, 14 Feet; the Truth . 
| which the Reader may try by Dine, or Fe. 


Fo 3. PY Houſe meafured to the Outſide of the Walls . 
& Feet, 9 Inches in Length, and 16 Feet, 10 Inches and RS 


| Here it is to be obſerved, that the moſt common Proportion a 
Ir the Length of the Rafters to the Width of the Houſe, 8 

$3 to 4; this being uſually called the true Pitch: In this 

aſe, the uſual Method is, to multiply the Dimenſions er the 
latts, and add the Half of the T10000k to it; 5 on Flatt and. Do 


Pri Tp TIA Brat a IH rs na, 18.5 1s 


+ $: * for 10 Taehes 8 0 ms 57. 


2 the Product of 4 F. 81. 9 P. by 10 Inches. 
e To — 16 F. by To for 61. take the. 

Ez of 16 F. which is 8, and for the re-. 
2 maining 31. take the 2 of 8 F. which i is 4: 3 
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be will find the Decimal of 10 Inches and a Half to be . 875; 
for a Foot reduced to Half-Inches is 24, and 10 + Inches rey. 


Difference: But, in meaſuring Floors and Partitions, the 7" Meaſi 
ee Stairs, &c. muſt be meafured and NG: - 1 


180. N r 


If the Reader has any Mind to do this Operation decimall, 


| ced to Half-Inches are 21.; ſo that 10 4 Inches are 245 Or 2 0 1 

2 Foot, which, by Art. 48, might be reduced to 8755 the De. WR the 1 
cimal of 10 2 Inches. 1 IIR 
"+; when Roofs are - made of a | different Pitch, as is ot of re 
the Caſe, the trueſt Way of meaſuring is by a Line throm e In 
cover, which takes the Dimenſions of both Sides of the Rod; 18 F. 
this multiplied by the Length of the Building gives the tne In ot 
Content of the Roof: And, with Regard to Buildings that 2 21 F. 
hißpt at one or both Ends, the Roof is of the ſame Dimenſion WF furing 
as when ſtraight rooft all the Way; ſo that this makes nM allow. 


Dx 
: LIE BzrcxLayERs Mori. Land 3 
ES Brick-Work, as Walls and Chimnies, are Weilar by t le Work 

CES: Rod: A Rod is 16.5 Feet, the Square of which is 272.25 Fe 

or 272 Feet and a Quarter, which is a Rod of Brick- Woll = 

But Regard muſt be had to the Thickneſs of the Wall, for u 

Brick and a Half is the Standard; ſo that, if a Wall be thick 988 
or thinner than one Brick and a Half, it is uſually reduced , 22 
that, before it is computed in Rods, The Way to do u,, — 

zs, to multiply the Number of Feet in a Piece of Brick-Work 5 
dy the Number of Half-Bricks in the Thickneſs of the Wii 

this Product, divided by 3 1 the Content of the Wall lt 
: 4 cet, reduced to the Standard, 

Exam. I. A Wall being 64 Feet long, 18 Feet bigh « Ws 
ſour Bricks thick, how many Rods of Brick-Work : — — A Q 
es tained 1 in 4 reduced to the Standard ? * „5 5 ng 

. - being m 
with m 
we mea 

T5” s to thr 

3 Halt Bricks thick. Taves : 
5 _Da 215 Fipps a 
9985 * 

Taves to 

Tln 


80 0 F et. 


of Bricklqers Wark. 181 


the Feet remaining require it, they are uſually divided by 68, 


: of rejecting the Decimal in the Deviſor. 


q furing, no 


I Meaſure 1 18 to o be uſed, 


4 Work, at 18 F cet the Rod, are contained in it? 


2. 2 H al-Bricks | 5 3 


2 „ 


a F cet. 


flips and Vallies, | 


n Tiling a are | contained in it 15 


| "In this Example, after reducing it to a Brick and a Half, = 
I divide by 272, rejecting the fractional Part, as is uſually, 
done in theſe Caſes, the Difference being inconſiderable : If 


4 the Feet in a Quarter of a Rod; and here the Anſwer may be . 
E 11 Rod one Quarter, the odd Feet may be owed on Account = 


In ſome Places Brick-Work is meaſured by the Rod of 5 
18 Feet ſquare; in which Caſe the ſquare Rod is 324 Feet; 
In others they make but 63 ſquare Feet, called a Rood, viz. 
21 Feet * and 3 Feet high; and in this laſt Way of mea- 
eduction is made of the Thickneſs, but that is 
allowed for in the Price: Therefore it muſt be * what 1 


5 1 2. 1 Wall 3 72 Fan nk; 24 A bigb, 5 
and 3 Bricks and a Half thick, how many Rods of Brick- 


92. 248, (thick. 3200 5712 0 11 Rods f 


e 57¹ν „%% 


3 e 1100 L Were En 1 


Quit of of ahi Rod is 87 PR 'D 3 dividing t the e 
remaining Feet by 81, 1 find it 17 Rods and a Half and 42 . 
The next Article in Bricklayers' Work is Tiling ; which, 

being meaſured by the Square of 100 Feet, is jy the ſame | 

with meaſuring the Roofs in Carpenters? Work; only there 

Ive meaſure but to the Outſide of the Wall, but Bricklayers 

Imuſt be allowed for the Eaves; and therefore the beſt Way 

b to throw a Line over the Ridge, and meaſure from Eaves to 
Eaves on both Sides: e are alſo often Sd. Becht for iz 


33 FY Fa Roof 8 with Tiles is 7 5 Wade: "EO 
be to Eaves, and 54.5 Feet in Length, how many Squares i 
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Inſtead of multiplying 54 Feet into 9 Inches, I divide th 


9 unches into 6, the Half of a Foot, and 3, the Half of that; 
then taking the Half of 54, which is 27, I place it under the 
Title Feet, and the Half of that for the 3 Inches, being 13 Feet 
and 6 Inches, I place them under their proper Titles, and pro- 
ceeqd to multiply the 48 Feet by 54 Feet, as in common Mu. 
== = mr Cn” 
| Chimnies are meaſured as a Solid, by multiplying the Height 
by the Width, and that Product by the Depth, in each Story, 
only deducting the Vacancy of the Hearth ; after which it 
may be reduc'd to Standard, in the ſame Manner as was ſhewn 
in meaſuring Walls, by multiplying the Number of Feet 9 
the Number of Half-Bricks in the Depth, from the Front to 
the Back, and dividing the Product by 3, as was there taught: 
gut, in regard the Depth of Chimnies is meaſured by Foot: 
Meaſure, and a Foot is 5 of a Brick and a Half, it will bes 
mamore ready Way to multiply the Number of Feet by 8, and di- 
vide the Product by q, and the Quotient will be the Quantity d 
Brick-Work reduced to Standard; which then muſt be divided 
by 272, to bring it into ſquare Rods, 
A Chimney being 10 Feet high, 6 Feet and 3 Inches wit, 
and 2 Feet deep, in the firſt Floor; 8 Feet high, 6 F ect aul 
2 Inches wide, and 2 Feet deep, in the ſecond Floor; 7 Feet 
high, 5 Feet and 9 Inches wide, apd 2 Feet deep, in the third 
Ploor; the Shaft 8 Feet high, 5 Feet wide, and 2 Feet de; 
:.:£0 find the Quantity of Brick. W ork? the Vacancy in tis 
Ground - Floor being 4 Feet and 9 Inches wide, 4 F et high 
and 1 Foot and 10 4 Inches deep; in the ſecond Floor, 00 
Hearth 4 Feet and 3 Inches wide, 3 Feet and 6 Inches high, 4 
1 Foot and 10 Inches deep; in the third Floor, 2 Feet andb 1 


ches high, 1 Foot and 3 Inches wide, and 1 Foot and 10 b. 
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on = the 83 in he firſt Floor are 1 Feet, 
laches ide, 4 Feet high a Foot 10 Inches and a Half 
| | Jeep: 


80 ane Work. SE] 


1. 5 


nung furl the Dimenſions of the Ker Parts, aid ae ; 
i together, we are next to compute the Quantity of the _ 
Wacancies to be deducted : In doing which, it will be beſt to 
put thoſe Quantities firſt which have the ſmalleſt Diviſtons, as 
Ethis will ſave the Trouble of making Multiplicands for thoſe _ 
Waller Diviſions ; removing the W ork after the firſt Multipli- 5 
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184 MATHEMATICS. | 
deep: After I have multiplied 1 F. 10 I. 6 P. by 4, the Produ, 
7 Feet and 6 Inches, I put below, to have Room to plz 
the new Multiplicands over it, as in the Work; and the like 
e the other wa Vaeaoe, e 
Having found the Quantity of the Vacancies to be 69 Feet 
4 Inches, 6 Parts, ſubtract it from the Quantity before found, 
then multiply the Remainder by 8, and divide by q, to reduce it 
do the Standard Thickneſs of a Brick and a Half; and, laſtly, d. 
vide it by 272 to bring it inte N.... 
Dimenſions of the Chimney 384 2 
Vacancies to be deducted 69 4 6 


+ M6. 0.6 - 


TT 


Z | 2518 4 ET ode 


VVV 


be 8 272) 270 (1 Rl. 


VV . 
IJuo0oyners' Work is done by the Yard : But the Dimenkun 
are taken with a String, becauſe the Cornice, Mouldings, ant 
ſwoelling Pannels cannot be meaſured by a ſtraight Inſtrument 
but a String may be thruſt into the Hollows, and bent overt 
 ____ Swelling ; all which require to be meaſured, in regard of Tr 
dle in working them: By this Means, the Work meaſures 
5 ſiderably more in Height than the real Height of the Noc 
But, in Regard to meaſuring about the Room for the Length, 
is done in the ſame Manner as in meaſuring the Floor: Wis 
the Dimenſions are multiplied, divide by , to bring it in 


' Exam. 1. A Room of Wainſcoting, meaſured as abor, 
12 Feet, 9 Inches high, and 96 Feet, 3 Inches in Compi 
How many Yards of Wainſcoting are contained in it! | 
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178. 4 fs 
| 13 7 5 7 f ” Anſon I 136 Yards, 3 2 ſquare Feet, oo 


In meaſuring joyners Work that i is wrought on both Sides, 5 

as Doors, Window-Shutters, and ſuch-like, it is cuſtomary to 
allow for Work and Half: Therefore, in theſe Caſes, after the 
Dimenſions are multiplied, take Half the Product, and add it 
Eto the Whole; then divide that Sum IF % to o bring i it 00 
prove Yards, 8 


1 Exam: 2. The Window Shnters of: a l (er of 3 i 
Nooms, if of equal Height) in Breadth 72 Feet, 6 Inches, in 
Height 4 Feet, 9 Inches; how many . are contain'd in 
ſtbem, 7 for Work and Half! 55 e 
. . . N 72.8 8 

* © 6 er Art zu. - Ek MO 


— — 


41 9 . . 5078 
r ep on oo © oY 000) 


— — 


— 


= — t EE 


f— — 


L . 3 1 
1 — „ Anſwer 57 van. 3 ſquare Feet, 55 
37 +: . „ „ 


In meaſuring Wainſcot, you muſt gedu Tha. Windows, . 
NR moving the Window-Boards, I and Cheeks by 
. ee eee ee . b. OO 
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— nent Bren ren 
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| how on * Yards are contain'd 1 in it? 15 
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% 9 Feet, 6 Inches, the Compaſs of the Rooms 246 Feet 


1 Inches: . oe Yards of 3 are mga i 
. 8 a 


and Windows: Alſo, in rendering between Quarters, you mij 
deduct one fifth Part for the Quarters, . Braces, &c. but, | 
Whiteing and Colouring, one fourth or fifth Part mult be 
5 Wall where the coined and Braces roſe | beyond g 
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07% PLaisTERERY miri. 
All 1 hiſt Work is meaſured by the Yard, 1 th 


Jo oyners' is. 


Exam. 1. A Ceiling 35 Feet long, 20 Feet, 6 Ince vie 
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The painters- Work is aafured in the fame Manner 8 
Joyners Work, by a String, becauſe the Bruſh goes into the 
Hollows and over the Swellings : When the Dimenſions are 

© multiplied, divide by , the ſquare Feet in a Yard. Windows, 

| Bars, Caſements, &c. are not meaſured, but done by te 
| Piece, It will not be neceſſary to give Examples, as the Sp 
1 Wat. is in al — the lame as s in Joy ners and . EE. 


of GLazens Work, - „ 1 


g Glaziers Work is meatard by the Foot; ad they uſually e 
meaſure to a great Degree of Exactneſs: Therefore, in ſetting 
kdown their Dimenſions for multiplying them in Feet and In |} | 
ches, the Inch is divided into twelve Parts, as the Foot is; fo |. 
that a Quarter of e an W is : FO Hal an | Jock: 2 
* Le. e 15 
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| Exam. "x 'A Light « 44 Clas bing 4 ( Feet 154 2 I 2 Tockes | 5 
B and one Foot and 7 * I + 0ches broad, how * F cet t of 85 
Ulaſs are contained i in it! = - 


Sn. P. 8. T. 5 N 8 21 | 
I © ot See Art, Po 7 121.5 I 5 
2 4.229 
1 


—— 


21145 
„ 


1 
JC 25374 
[3-9 2, 00” 
5 


—— 7 


| 057 6 1 1 : 6. „ 


* 2 25 | Anſwer 6 Feet, 10 4 | Inches, 
"RES 2. 11 10 Lights be, * 3 Feet and 63 1 | Snakes long, : 


[foot and 4 4 15 broad, how m_ F et of Glaſs : are 
ned | in n them? . 


HEMATICS. 
© >" »Chf 641, 

2 +35 þ Decimal of} 47 * 
C * 15 
C „ 
3 88 


** 
EL 
- oo 2 


1 110 
V = Ho 
6 


I FEY 


a 


47 e 5 
Anſwer 47 F ect, 11 2 Inches, 


w hex Windows are male round at the Top, the Height is 
to be taken in the Middle, and they are to be meaſured as if 


they were ſquare; no Allowance being made for what is want: 
ing at the Corners, becauſe the Trouble, and the Waſte of the 
— _ Glaſs, is more than is ſaved by it. The ſame is the Cuſtom a 
do round or oval Windows, which are to be meaſured i in their 
WD wideſt and en Parts, and computed as args or een 


Of Masoxs' Wark. 
Maha” Work is meaſured by the Foot. Bae Sorts of 
| Work are meaſured only ſuperficially ; ; but, in others, they mes. 


ſure the Solidity, taking in all the three Dimenſions, Length 


TI 5 aches thick? V1 F. I 


Et and Thickneſs. 5 8 


Exam. 1. A Pavement 1 96 Feet 1 16 Feet ant 
9 Inches 1 how "many 1 8 1 Feet are contained in it? 
. . 1 16, 5 
16 9 5 „„ 5 
—— —— 065 Inches, 5 20050 
; : 2 dhe } * of 48, "be - 0 e 
: 0D. 61 Inches, on, 1608.0 00. 


5 Anſwer 1608 Feet. 
1608 8 
Fun 2. Ho many ſolid Feet are - enpitalned ; in 2 wal 
64 Feet, 6 Inches long, 20 9 6 Inches Miche and 5 . 7 
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64.5 
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hy 
2 
: | 1 


FFF 
32 3 . 12900 


5 5 : TE 5 


33 os oil Ceres 
2.43 ww 
" 304459. 


——_— "FT 


L 
3 TO Ws de 
1 2975; _ 


297 2975 © * = 7 Anſwer 297 5 Feet. | 


Having multiplied: two of the Dine 64 F. 6 . by 
| for making a new Multiplicand, by Art. 51, as in the Work. 


: ing allowed for in the Price. 


; Exam. 3. A Wall being 89 Feet and: 3 13 a I 5 Feet 
| and 6 Inches high, how 15 Roods of 63 __ Feet, are 


11 contained j init? „„ 5 
1 BY TIS: Ev 8025 
3 


and 7 3 . 5 . 44625 
BY „ . bes 
FF 
46. 7 „ 
„„ g te. 
4s. „ iS. ; 


—— : 


] Fra b I. the Product, 1322 F. 3. Iplace below, to have oom 


1 | In ſome Places Walling i is done by the Rood of 63 Feet, fi _ 5 
ir WP perficial Meaſure, as in Bricklayers Work; "th Thicknels be- : 


7 7 : ja A Lis 5 . 
n * ee mat" 
, Es — 4 6h. 
PP A ei id. £ 


AO CGR RI BEES 


7 =F bg A, TRE Ix 


* Anfiver 21 Rood, 60 Feet, 
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tc—ors of Geometry: Their Lands being annually overflowed by 

W the Inundations of the Nile, its Impetuoſity bore away thei 

Ss Land-Marks, and the Mud left behind made all Diſtinction 

= of their Lands impraQticable, any other Way than by keeping 

1 Plans of their Figure and Quantity; fo that the natural Cir- 
PN of tivation of Geometry, 


=o * our — * bs divided into Plain and 8 


| Breadthor L hicknes. 
1 | Breadth, but is not conſidered as having Thickneſs, 


190 MATHEMATICS. 
of Paviouks' Mork. 


- Pivions' Work is done by the Yard; ſo that nothing mor 

is neceſſary than to multiply the Length by the Breadth, and, 
if it were meaſured by the Foot, to divide by,q, to bring i it into 

| Yards: Therefore, Examples are not NT IO 25 it s s the 
: 25 with nt and n Ne 


Of « 658875 E TRY. 


EOM ETRY is uſually defined, The Air is 
Ix tenſion. The Word ſtrictly means the Meaſuring of 
Land, but is applied to every Thing capable of being 
meaſured; thatis, to all Things fuſceptible of more and |, 
is uſually ſuppoſed that the Agyptians were the firſt Innen. 


cemſtance of their Country obliged them to the Study and Cul 
" Praftical Geometry, er the Refaluiian of Problems, whit 


of Plain GromeTRy. . 


= : Definitions. a: 
. TY "Pane": in 1 Mathematics is conſidered only as a 
Mark, without any Regard to Dimenſions. 
2. A Line is conſidered as Length, vithout Regard to 


3. A Plain, or Superfice, has two Dinenlions, Length an 


4̃. A Solid has three Dimenſions, Length, Breadth, and 
5 Thickneſs, and is uſually called a Body, 

F. A Line is either fraight, which is the 3 Diftan 
N W two Points, or crooked, called a curve Ione; whoſe 

Ends may be drawn farther akunder. .. . 

6. If two Lines are at equal Diſtance FR one another in 
every Part, they are called parallel Son, WR if if conn 
1 inbnitely, will never meet, TY, 


— , ⏑⏑ ⁰innn ., !... %⁵—ſ —  - 44 r ̃ —˙1•:g— ˙—•2A Xu ee NCT 


Of Plain Cty: es 
„ If two Lines incline one towards another, they will, if 
continued, meet in a Point; ; by which Meeting | is formed. an 


Aigle. I 
— 1 

a | 1 

| 


.... ner ret) 7 — 
* — — — — 
— 


$, If one Line fall directly upon . ſo that the Angles 
on both Sides are equal, the Line fo falling is called a Perpen- 
Aular, and the Angles ſo made are called right Angles. 

9. All Angles, except they are right Angles, are called 

| * Angles; whether they are acute, that is, leſs than a 
* 5 or — that 1 * cares that a Doe — 
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| Geometri al Problems. 


| | Problem I, 75 divide a ; Lines, A B, into two ou Parts, : 


| Set one Foot of the Compaſſes in. 35 e 
kthe Point A, and, opening them be: 3 
ond the liddle o 
pe Arches above and bee: 
ow the Line; with the ſame Ex- e . „ 
* the Compaſſes, ſet one A | _ . 
i Foot in the Point B, and deſcribe! yy !:“:“:; 
two Arches crofling the former: VVV 
Draw a Line from the Interſectian „„ | 5 
ff the Arches above the Line, to „% 
the Interſection below the Lines 3 
this will divide the Line A B into OT ew: 
two equal Parts, | 5 5 85 N 


— 2 
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an ce 
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* Uhr ” 
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4 4 * 1 
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mY 
9 E 
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| Prob, 2. To creat, a : Perpendicular on the Print ci in a « given 5 
Lune. TE 


* det o one Nee of hs Cane... 5 
| to es in the given Point c to 
end the other Foot to aß 
and Diſtance at Pleaſure, as to D, 1 a : 8 . | = 
vin that Extent make the „%% ᷑ P 
larks D and E. With the F 
be n 5. 
ance any Extent above Half . N 
phoſe itance of D and E, deſcribe an 1 1 the Line; 3 
1 l with the fame Extent, and one Foot in E, deſcribe an Arch 
er in Willing the former: Draw a Line from the Interſection of the 
f ches to the given Point C, which will be POOR'S to f 
18 Line | in the Point C. 

ng TS heb Prob. 3. 
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„ MATHEMATICS. 


er From à Point near the End. 
p give two. 


to draw a Perpendicular to the 
Point B, near the End of the 
Line A B, ſet one Foot of the 
5 Compaſſes in the Point B, and, 
opening them at Pleaſure, let the 5 
bother any where above the Line -/_ : 
A, as at C; let C be the Cen- AE —————— 
, "hers on which deſcribe an Arch D . B 
, cutting the Line AB in D, and paſſing through the Point ), 
Continue it to more than a Semicircle, till it comes over the 
Point B; draw the Line DCE from the InterſeRion at] 
through the Center C, till it cuts the Arch in E; th: 
* Foin } from Et to 3 will be 3 to A Bi in th 
Point 


Foot of the Compaſſes in the 
5 given Point B, open them to 
any convenient Diſtance, and 


deſcribe the Arch C DE; ſet 


one Foot in C, and with . : „„ 
ſame Extent croſs the Arch A——— —_— 
at D, and with the fame E- V 


tent croſs the Arch again from D to E; 3 then, with one Foo 
of the Compaſſes ia P. and with any Extent above the Hall 
of DE, deſcribe an Arch a; take the Compaſſes from P. 
and, keeping them to the ſame Extent, with one Foot in E, 
* inter ſect the former Arch a in az from thence draw a * 10 

| —— 5 the Point B, which will be a Perpendicular to A B. 


925 to a given Line. 


: ſtunts, over the middle at or the End of the Line. 5 


de Middle of AB, 


"Prod: 4: T> wel a Perpendicular upon the E nd of a 15 
There are diverſe Methods of doing this; 3 of f which [ ha 


Firſt Method. If i it be BR Fs i 


Send Mi. , Set . 9 5 


Prob. 4. e a given Print, a, 1 bt fall a \Perpendal 


This Problem has two Ou. 1 as Ss Point i 


Caſo 1. To let fall a Perpendicular from the Point 4 be 
; Gt 


| tons Foot of the Compaſles 

in the Point a, extend the. 
Ke ſo as to reach beyond te 
Tine AB, and draw an Arch to 
| | ut the Line AB in C and D; 
put one Foot of the Compaſſes TEE 
? in C, and, with any Extent above 
B11 C D, draw an Arch, b; keep- = 
: Ing the Compaſſes at - the ſame 


| lt Perpendicular required. : 
| L Caſe 2. To let fall a e 


ur ſrom a Point, a, being nearly over 
1 End of the Line A B: From any 
Wart of the given Line, as D, dra, 
b Line to the Point a; . che 3 
ine Da into two equal Parts in E, . 
Prob. 1; ſet one Foot of the 


Wine A B. 
Prob. 50 D draw a "Line parallel. 75 4 ; given Lin, A B. 


Diſt ince be aſſigned, and deſcribe an 


ber Pare of the Line AB, as at e, 


Jen Line AB. 


| paſs through a given Point, a, Eo 
] Set one Foot of the Compaſſes | in the 5 


zen Point à; extend the other ſo 
it may touch the Line A B, and not 


ne A B, and deſcribe the Arch I; 


Of Phe onen. | 193 


| cent, put one Foot in D, and interſect the = 1 . 
through which Interſection, and the Paint. a draw a E. - 


Tompaſſes in E, and with the Diſtance D E Aide an Ach J — 
om D to a, which will interſect the given Line AB in „ 
Wraw the Line a 15 which will be e to the ad 5 


q | Set one Foot of the Compaſſes in * regs A : 
Þr Fart of the Line, as at 4 ex- 8 8 * e . 
end the Compaſſes at Pleaſure, unleſs © 15 e „ 
uch, b; withche ſame Extent, in ſome * = mn 


Feribe the Arch c, lay a Ruler to the Extremities of the 
ches, and draw the Line E F, which will be ve to > the - 


| Prob. 6. To dra aw a | Lins . to a | given Line A B, and 


Nit, in deſcribing the Arch H; Nd IL 
e ame Extent, ſer one Foot in = A. ee . 


E way * Line through the Point « a to the Extremity of 
| R A — — "the | 
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1% MATHEMATICS. 


tte Arch . which will be . to the gen Line A}, 
1 5 and paſs through the Foint a. 93 


5 ge, DBA, of 120 Degrees. 


Pr 


Tl 
Prob. 7. T make an FATY equal to a given nl, A BC. 255 
al 
Draw the Line PT at Pleaſure ; | Ns Ol 7 ABC 
ſet one Foot of the Compaſſes in B, _. | Chord 
and with any Diſtance, B D, draw 8 [other c 
the Arch DE; keep the Compaſſes ED = Ethe oth 
at the ſame Extent, And, plaeing one 77 Ian, 2 

F cot in P, draw the Arch de at Plea- P 2 Extent 
e Set one Foot of the Compaſſes eee ite Lir 
in D, extend the other to E, ſet this Extent from 4 towards which 
5 draev the Line PS through the Point þ in he Arch 4 ei an A C 
3 o will 8 EI be an Angle 9 to AB C. | Caf 
Prob. 8. 2 OE an Angle to any Nene if Degree. | a 

OS This Problem has two Caſes, : as the * 5 is ; Lhords, 
hl or more than 90 Degrees. 255 | der Po 

5 Caſ. 1. To make an acute Angle ” e e 
ND 3⁰ on a given Line AB: Take 60 De-= =, 7 
grees ſrom a Line of Chords i in the Com. i. xt x 
paſſes, [The Deſcription and Uſe of the: - 125 
„ Line of Chords will be given after the Defi- A ——Y] . i 
nMuitions in Trigonometry.] Set one Foot of tze a ph 
Compaſſes in the Point A, and deſcribe an Arch, c D, at 1 be 8 
1 ſure; then ſet one Foot of the Compaſſes in the Braſs Cent Pro 
in the Beginning of the Line of Chords, and bring the os... 
LY 30 on the Line ; with this Extent, ſet one Foot in C, wil 3 = 
the other interſe the Arch CD in E, and through E tray eon 
Line AE; ſo will EA B be an Angle of 30 De = = al 

' Caſe 2. To draw an obtuſe Angle of D þ.. a. as 

120 on a given Line, A'B: Take "Yn . te an 

5 66 Degrees in the Compaſſes from the N 5 i y othe 
Line of Chords; ſet one Foot in A, and  \ if e Diſtan 
with the other deſcribe a large Arch l 
n take go; Degrees from the Line 1 Ring t] 
of Chords, and ſet one Foot in C, and interſect the « Arch in interſ 
then take 30 Degrees from the ſame Line of Chords; and e Poin 

them from to þ; a Line drawn from A to þ will make an! 


© the A. 


© "vl 


"of Plain Geometry, | 195 | 


Prob. 9. To meaſure an . „„ 7 5 

This Problem has two Caſes, the Angle being either les 0 
more than 900. f 
Caſe 1. To 1 an acute Angle, 
ABC: Take 60 Degrees from the Line of 
| Chords, {et one Foot in A, and with the 
other deſcribe the Arch a 5 from one Leg to: 
ſthcother, then ſet one Foot of the Compaſſes A/— 
5 4, and extend the other tob; with this 2. 
Ertent, ſet one Foot on the Braſs Center at the Beginning of 
tue Line, the other will reach to 54 on the Line of Chords, 
which is the Number Led ts and contained in we: Angle 
BAC. 1 


Caſe 2. 60 meaſure : an oben . 
Angle, ABC: Take 60 Degrees 5 
in the Compaſſes from the Line of C\ OO bb. 
Chords, ſet one Foot in the an- 
pular Point A, and deſcribe the Aren 
þ c from one Leg to the other, as ; 
efore; then take go Degrees from 


n ſet one Foot in the Beginning of the Line of Chords, the 
ther will reach to 41 Degrees, 'which, added t to 99, is 151 De- 
rees, the Meaſure of the . B A 8. 


Prob, 20. T divide. 2 | given Line, BAC, into two ee, 


arts, Ee 


Set one 305 of the 3 
the angular Point A, extend 
e Compaſſes to any convenient 
tance, and interſe& each Leg; A < 

at a and þ; with the ſame, or SE "EL 
other Extent above Half © 

e Diſtance þ a, ſet one Foot in 1 
and draw the Arch D; then, 


0 be age Ai into o two equal Taru. 


lhe Line of Chords, and ſet it from 4 to L 45 9 take the : 
Extent from ö toc in the Compaſſes, as in the laſt Problem, 


8 8 


ping the Compaſſes to the ſame 3 ſet o one ; Foot | in 45 FD 
dl interſe& the Arch D in D; a Line drawn from the an 7 55 
lar Point A through the lat on of the Arches will di- wo 
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— c. on each Line; draw Lines from 1, 2, 3, Gr. in th 


” 200 A B 185 divided into ten vow: Parts, | FR 
| LO / but "ot for it. 355 


Which is called the Secant; | Sines, Tan- 
gents, and Secants will be aefingd in . 


= , be a Tangent to the given Circle, 


. igual to a g7ven right ine. 


196 . MATHEM 4 7 70 c 8. 


| Prob. 11. 41 divide a given Line, A B, into any Namie 
m"m_ Parts. 


From the End of the Line, bi 
"A, draw the Line A C, ſo as 
to make any Angle at RN 
mr the other End of he 9 1 
Line, B, by Prob. 7, draw a ACTTTYTTTSIE 
Line B b, making an Angle i 450 
e equal to the Angle at A; . 7 4 5 
Which Lines AC and B 5 D 98 


will be parallel to each other: _ 

On each of theſe Lines, with any Extent & OR Compaſs 
from the Points A B, reſpectively, ſet off as many Parts equi 
to one another, fave one, as the given Line is to be divid 
Into; as ſuppoſe 10, ſet off 9 equal Parts, numbering them 1, 


Line A C, to 9, 8, 7, Sc. in the Line B D; then — 


. "Pak: 12. . a Pos B, Aſi; ons of 6 a Circle, ” ad 
” a . ta the Circle, or a Line ar mor” W 95 Ciru 


* tom the given Point B, Jaw the. 4 
N B o to the Center of the Circle, - 


Beginning of the Trigonometry]. Divide f _ / \ 
this Line into two equal Parts in e, by | 0. 
Prob. 1; then, with one Foot of the X 
Compaſſes in the Point c, with the 6 

tent c B or c , draw the Semicircle 
oA B, cutting the Circle in A; laſtly, | 
draw a Line from B through the Inceretion at A; thi 


Prob. 1 3. To poke a. « Triangle, each of whe Side 


"Lat AB ie bit ven Lines Wa . — 
ALine at Pleaſure, larger than the given Ling? ; then take! 
_ given: Live A B in | the Compaſſes, ket « one e F oot in By 


o Plain Gemmany. 


line laſt drawn, with the other 
make a Mark at B, and with the 

| fame Extent of the Compaſſes draw 

the Arch e; keeping the Compaſſes 

to the ſame Extent, put one Foot 

in B, and draw the Arch f, interſect- 

ing the former Arch; from the In- 

terſection of the Arches draw - 


| Side * to the given Line A B. 


5785 14. D draw a N whoſe 5 Sale hal be . to 
three given Lines, if any two of them be Hanger than the third, 


let A, B, C, be three given 7 a VVVUV 
Lines: Drau a Ling, AB, at TS — Do 
| Pleaſure ; take the Line C in the PB —————— 
eo e "bt one Pet in KA nes, 
and with the other make a Mark C F 
at B; then take the given Line 6 
| B in the Compaſſes, ſet one Foot 
in B and deſcribe the Arch C; 
| then take the given Line A in 5 1 8 
the Compaſſes, and ſetting one , e 

| Foot in A, interſect. the Arch C A. SER eee B 
in C; laſtly, draw the Lines AC OL 


| each equal to one of the given Lines. 


Prob. 1 5. 7 deferide Ovals mechanical, 


Draw two parallel Lines, as L and 
M, at a moderate Diſtance, by Prob. 5 A 
| then draw two others at the ſame Di- . W F'% 
| ſtance, croſs the former, as N and O; N 
by the Croſſing of theſe Lines will be . 
made a Figure, A BCD, of four Sides: , -\ | 
| Extend the Comp aſſes at Pleaſure, and V Y —R, 
| ſetting one Foot in D, deſcribe the N 5 I 0 | 
Arch e de; with the ame. Extent, et 


all 


ted: In the fame Hanger, with a "gener" or leſs Extent 


Lines to A and B, and the Triangle j is completed, having exch 5 


and B C, and the Triangle is completed, having three Sides, 8 


| ene Foot in B, and deſcribe the Arch f g h; then ket © one Foot 3 
| of the Compaſſes in C, and contract thein ſo as to reach the 
Point e, and deſcribe the Arch | m; with the ſame Extent, . 
and one Foot in A, deſcribe the Arch ix, and the Oval is com- 


of 


— 


. ! ; 
2 3 8 * : 
” 4 þ 6 . . ” : 5 ” : 
x x * - : 8 . dy * 2 o 7 : - 2 . 4 1 
— — hens 4 L 4 . : 
. 8 a 6 3 : , — . k s 4 
. * * 8 D Gs mk — w = - — — — — — * — 3 Oe ET" a a. - Wy 
8 4 . , 9 * 4 - — * — — — — FA _ — — r e 
” 4 „ * = D Da 6 Dy — Co, — on — 7 — 5 4, 5 - =o 2 . - —— —— — 3 — - —— — 2 * — — — — — * * — — — * - Ge we 
OY - 2 Sw $ 8 1 — * — ele — Ob . — 2 —_ — 4 2 — — — mp LE - - . - AY ED s 2 > . > hes * © * ” — py J 1 7 
ua Ä 7 Dr IS E ˙ bg oe a > E 3 DEE ESD . SPLEEN ates a : - — — re i . ö 
R ome — = 25 . S © * nn Rt — ==: S ——— —— . — — — - — & — ä — oth — CIR : =— 
* * 3 8 1 — 1 - Na.” © "ls ———_—_ Fa wa "Wu 3 — Ong — — 7 > a „ LO — OOEIITS we — — —— W — wacky —_— — 4 * 
— wanſD. . — e — PIERS” 4 Mtn 7; Cr eee e . — — — * — LESS — —— — we. ata — == — 200 g 5 
—— — 2 — => —— — — 2 — oy 9 — 2 2 7 2 - — 2 _— 8 — —ſ 12 == 2 2 — f 2 — i A 8 — r * r _ — — — = — pay — — — 4 = 2 
— — — 2 — — —— « - — * - 7 . 2 C — — ———— Oo — £2 — — 8 — — - —— - - 0 
- — 1 % on * — ec, et - — — — 0 - — — — — — — < . * * 
— LAGE nb er 2 — 4 Wb ST _ERSRTI_ETIICCST * - - « ; * . = J þ 
2 — Dre ' 5 2 * . ; "4 : 3% : f 
** n ""_ * 3 Ky — —— — —— W Fins * , x : 
> . * 2 ene — 1 l 1 W — © . 2 * a S * _ — — - ” 4 * _ jm — — — N - y * — * 2 a= i 
fie as * 0 - — — Sat : 2 -1 _ — 2 4 : -: - _ wy; „ — 12 nn ISL — — hai es — tl N 
— — W — "= XV. * 1 A — E 7 bw 2 2 
— - ne T2 ——— 2 — : X = — 2 F 2 — * gn it AIRES — 2 — . 4 
” _ RL . . r II A 5 2 = 2 ——— _ — — - — . d — 
» —— 6 — — — 8 s - — N * — — — — — : * 
* — Pug 2 — * 4 1 2 — 8 al oy" D—-—-w 
4. SHY. * —— 4A 


. 4 


2 


— 
ee 


* 
2 


= 
3 * 
. 
I 


— 
— 


. — * 
— — —ů —ê 
e 2 og £02 . 
ry a * — 
— EI 
— 


DO it into two equal Parts F 


198 MATHEMATICS. 


= L ſame 0 Fi igure, ABCD. 


Prob. 15. To aſcribe an x Oval, or Zlig br, & a Tire, 


| The Tesch of the two Dia- 

meters being given, draw them 
at right Angles, as PA for the . 
_ tranſverſe or longeſt Diameter, 
and TV for the conjugate or 

ſhorteſt Diameter; take Half the ** \ 
| longeſt Diameter PC, or CA, in 
the Compaſſes, and ſetting one 
Foot in T or V, interſect the 


longeſt Diameter in S and O, which are called the two Cen · 


ters, or Foci, of the Ellipſis; at each of which Centers, or Fr, 
fx a Pin: Get a String and put it over the Pin at O, bring the 


Ends to P, tie the string, take a Pen, or black - lead Pencil, 


and put it into the String, fo as to keep it ſtraight ; carry the 
Pen at the End of the String about the two Centers, or Foct, 


8, 0 fo T, A, V, and ſo round — and the ane: 


- ria. e 


= Prob. 17. 77 tow a | Circle which falt 1 thy beds 19 
three given Points, A, B, C, which are not na fraight Line 


Haw the right! {i A B, and d 5 5 185 


Prob. 1, by the Line de; draw the 
right Line BC, and divide that in A 
the fame Manner into two equal © 7” 
Parts, by the Line Fe, meeting the | 
Line de in e, the Center of the | 
Circle required: Therefore, ſetting X 
one Foot of the Compaſſes in e, ex- N 
tend the other to any one of the EP” 
three given Points, and deſcribe a 
Circle; 2 this . will 25 eee the three given ohn, 
A, 5 K Oh 


| O& 


of the Compaſſes, may a greater or leſs Oval be made by the 


JA 
2 
4 . 
4 
2 ; N 
* 
y 
* 
* ' 
4 
5 
I 
«A 
7; 
v 


E publ 
Log 
ſeem 
1 I othe 
tract 
of t! 
| E Curii 
1 | long, 
; | Frad] 
E the x 
; | the c 
| | when 
| Integ 
| This, 
} | bers, | 
: Theſe 
called 
he cor 
| Geom 
ble of 
| t be 
E the in 
be con 
proved 
Logari 
bles, a 
| Pk, 
| Convex 
rillon 
bers by 
| them ; 
1 Ednuyn, 
and pre 
; Uviding 
Three; 
Line, 8 


; 


* 


nt 


| 


* 


Curioſity only: But he found, that, when he had extracted ſo 


Geometry at Oxford, Mr. Briggs, finding the Matter capa- 


5 
and projected the Logarithms on a Scale, for multiplying, 
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T OGARIT H Ms are a modern Invention, of very 
great Uſe. The Inventor was John Lord Nepier, or 
| Ad Neper, Baron of Merchiſton in Scotland, who firk 
1 publiſhed them in the Year 1614: By the Structure of his 
| Logarithms, and the Method he uted in calculating them, they 

| ſeem to have been found out by mere Accident, like many 
other uſeful Inventions. His Lordſhip ſeems to have been ex- 
tracting the Square Roots of Numbers, and the Square Roots 
of thoſe Roots, &c. as for his Recreation, or out of mere 
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© long, that the, Roots were only an Unit, with a decimal 
PFraction, whole firſt Places were a Number of Cyphers; at 
the next Extraction, there came out Juſt ſo many Figures in 

© the decimal Part of the Root, the Half of the former, from 

| whence it was extracted, as there were Cyphers betwixt the 
Integer and the ſignificant Figures of the decimal Fraction. 

| This, to a Perſon ſkilled in the Nature and Relation of Num- 

bers, arithmetical and geometrical, was a ſufficient Hint, 
E Theſe were his Logarithms, which may not improperly be 
| called the natural Logarithms of Numbers. This Diſcovery 
he communicated to Mr. Henry Briggs, Savillian Profeſſor of 


ble of Improvement, propoſed the making the Logarithm of 1 

| to be o, of 10 to be 1, of 100, 2, of 1000, 3, &c, and 
| the intermediate Numbers to be ſupplied by Decimals ; This 

| he communicated to the Inventor, my Lord Nepier, who ap- 
proved of it: So that Mr. Briggs was the Inventor of the 
: Logarithms we now uſe; of which he calculated large Ta- 
| bles, and publiſhed them in the Year 1624, in his Arithmetica 

| Logarithmica, When the Logarithms were publiſhed, the 
Convenience of performing Multiplication by Addition, Di- 

| Yilion by Sabre Rien, and the extracting the Roots of Num- 
bers by taking the Half or third Part, made every one fond of 
them; ſo that they ſoon had Acceſs to all Parts of Europe. Mr. 
| Edmund Gunter made a Table of artificial Sines and Tangents, 
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metal » 
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| ding, and working the Rule of Proportion, or Rule of 
Three; which from him is called Gunter's Scale, or Gynater's 
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___ . teriſtic of the Logarithm is omitted. 


] YET» We It FE DIE mm ] p ̃⁵²— - = — 


MATHEMATICS. 


200 


De je Deſcription and Uk of the Legarithni. 


Tue firſt Page of the Table is divided into ſix Columns 
three of which, vz. the firſt, third, en! fifth, contain th 
natural Numbers from 1 to 99 inclufive : In the feconq 
fourth, and ſixth Columns, right againſt each Number, you 
have its Logarithm ; only obſerve, that the Index, or Charze 
The Logarithm of 


every Number conſiſts of two Parts, which are uſually ſet 


IE 4 like Integers and Decimal Fractions, with a Dot betwixt | 
them; that Part which ſtands to the left Hand of the Dot j 

called the Index, which is uſually omitted in the Tables. The 
Learner therefore muſt carefully remember, that the Index to 


all 3 under 1% ll —ñ ]] m8. 
From 10 to all under 100, 5 
From 100 to all under 1000, is 2. 
From 1000 to all under 10000, is 3. 
That is, the Index of the Logarithm is vey | leb b 


| = — Unity than the Number of Places of Integers in the Number 
ö Whoſe Logarithm is required. 


The Reader carefully remen: 
bering this neceſſary Caution, 1 ſhall now ſhew him how t 


und the Lade of any Number uſed. m common Opens 


| ions, ps 
+. £25 which Purpoſe, it will be r to one the 
| Structure of the following Pages of the Table. Every leſt 
hand Page is divided into ſix Columns: In the firſt, on the 


left Hand Pages, are contained the natural Numbers, begin- 
ning at 100 at the Top of the firſt Page, and proceeding to 


90, in the natural Order: The five other Columns, on the 
. - Yefe hand Pages, are Logarithms without their Indexess and 
the ſecond, third, fourth, fifth and fixth on the right 


Hand Pages, likewiſe contain Logarithms without their In 
deexes: Over theſe ten Columns of Logarithms are placed the 
Cypher and nine Digits, that is, a Cypher over the fit 


and 1, 2, 3, &c. to 9, over the others; the Uſe of whid 
HS. will be ſhewn hereafter : X of 


The ſeventh Coun of the rake” hand 5 marked at th 
Top D, contains the Differences of the . in ex 
Line. e 15 
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5 e kee, 


W Table for , under the Title N, in the firſt Column; and 


| rithm, you'll find 954242 the Logarithm of , without the 
Index, which, according to the Rule above, is o: So that the 


dex of a Logarithm, though it be a Cypher. 


you have. 977723, to which prefixing the Index 1, as 95 con- 


proper Index, you have 2.90091 3, the true Logarithm ſought. 


the ol given. I i 


eich But when a Number conſiſts of four Places, the ken three 
eo the left Hand are to be ſought in the firſt Columns of 
Place, or Place of Units, is to 
VV 


is left-hand Pages, and the laſt 


Tro find the Logarithm of 9, look in the firſt Page of the | 


night againſt it in the ſecond Column, under the Title Loga- 


| Logarithm of 9 is 0.954242; for we always put down the In- 


It it be required to find the Logarithm of 15, in the Table, 
| aoainſt 15, you have . 17609 1; to which prefixing the proper 
Index, (which in this Caſe is 1, as the Number 15 conſiſts 
of two Places) the true Logarithm of 15 is 1.176091. Again, 
let it be required to find the Logarithm of 95; in the Table 


| liſts of two Places, and is under 100 the true Logarithm of 
5 is 1.977723; and the ſame of any other Number under 


| But, for Numbers from 100 to 1000, the Rule for finding 
the Logarithm is, to look for the given Number in the firſt 
Column of one of the future left-hand Pages of the Table, 
under the Title Number, and right againſt the Number, in the 
next Column, over which is placed o, is the Logarithm to the 
Number, without the Index, as before: Thus the Number 
115, being given, will be found in the ſecond Page of the 
Table; and againſt it, in the ſecond Column of that Page, is 
obobg8; to which prefixing the Index 2, (as the given Num- 

[ver 115 conſiſts of three Places) then 2.060698 is the Loga- 

withm ſought : So the Logarithm of 487 being required, look _ 

In the firſt Column of the left-hand Pages for 487, it will be 

pound in the ſixteenth Page; and right againſt it, in the ſe= _ 
cond Column of the ſame Page, you have . 687520, which is 

C he Logarithm, without the Index; to which prefixing 2, you 

dave 2.687.529, for the true Logarithm of 487, the Number 

en. If the Logarithm of 796 were required, look in the 

pit Column of the left-hand Pages for the given Number, 

Ind againſt it you'll find. 900913; to which prefixing the 


gain, the Number 890 being given, look in the firſt Column = 
the left-hand Pages for your Number, and againſt it, in the 

ext Column, you have. 949300; to which prefix 2, the pro- 
mig Index, and 2.949290 is the Logarithm for 890, the Num- 
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he fought at the Top « of the Table: Thus, if the Number 4270 


5 Top of each Column for o; then in the Column over which 


the Numbers o, 1, 2, 3, &c. at the Top of each Column, 
e of 9415 be required, look for 941, as before, and look 


EC as betore, - --- 
On decimal Fractions, be required, ſeek it as if the Number wer 


8 "mil Integers: Thus, if it be required to find the Logarithm d 


. which is the Index for 24, not regarding the fractional Pan, 


to which prefixing o, the Index for 8, (being under 10 
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were given, look in the firſt Column of the left-hand Page 
for 427, and look among the Figures o, 1, 2, 3, &c. at the 


o ſtands, and againſt 427, before found, you'll find 630428, 
to which prefixing the proper Index 3. we have 3: 6304 
the true Logarithm of 4270. 

If the Logarithm of 7816 were required, look for 587 in 
the brit Column of the left-hand Pages, and then hook? among 


till you find the 6; then againſt the 781, in the Colum 
under the Number 6, you have. 892985; to which pr, 
| fixing the Index 3, it gives 3. 592909, the true Logarithn 
of 7816, the given Number. Again, if the Logarithn 


among the Numbers o, 1, 2, 3, Cc. at the Top of each 
Column, till you find the 5; then againſt 941, in the Column 
under the Number 5, you have .97 3820, for the Logarithn 
© "of 9415, excluſive of the Index 3 which muſt be Tupplic 


If the Logarithm of a mixt Number, that is, dien anl 


24.7, you muſt look for the Logarithm of 247 in the Tab, 
only inſtead of prefixing 2 for the Index, you muſt put 1, 


but the Integers alone, in putting down the Index; fo that th 
| Loparithm of 24.7 is 1.392697, which would be the Log 
rithm of 247, if 2 were prefixed for the Index, If the Logs 
_ rithm of 57.6 were required, look in the Table for the Log! 
"rithm of 576, and prefix 1 for the Index, being the [ndex0 
the integral Part 57. Again, if the Logarithm of 8.19 
= required, look in the Table for the B e of 819, Þ 
though it were an integral Number, and you'll find. 9713286 


0. N e is the true Legarithan of oh 19, the given! Number 
. 2⸗ Jud 6 the Logarithm of a Number onfjin 


five Places. 


a Firſt God-ahe Logarithm for the fiſt four Fig 
© without the Index, as before taught; then take the D 
rence in the laſt Column under D; multiply this ede 
tte alt N of the given Number, and divide the rw 


By 'Of Logarithms, FCC 

y 10, and the Quotient, added to the before-found Logaritm, 

will be the true Logarithm of the given Number, when the _. 

; proper Index is prefixed to it. If it were required to find the 

Logarithm of 35274, look for the Logarithm of 3527, in 

the Manner before taught, and you will have . 547400, the 

Logarithm of 3527, without the Index; but, for the Loga- 

Erithm of 35274, take the Difference in the laſt Column marked 

ED, where you will find 123, which is the Difference betwixt 

the Logarithm of 3527 and 3528; multiply this Difference 

by 4, divide the Product by 10, add the Quotient to the be- 

Efore-found Logarithm, and prefix the proper Index 4, you -: 

Grill have 4. 547 45 5, for the true Logarithm of 352717. 
Log. of 3527 is 547406 Difference 123 = 
Part proportional add 4 4 
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Jo find the Logarithm for 32716: The Logarithm of _ 
32/1, without the Index, is .514681, and the Difference in 19. 00 
he laſt Column under D, is 132, which multiplied by 6, ang 4M 
be Product divided by 10, the Quotient, added to the Loga 
Fam {of 3271, gives the Logarithm of 32716, without u 


— — ar A tr ted AC co. 
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3E\. 
e II EA U A i = er ü ene ret ene 
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Index, as follows: 


| Log, of 3271 18.514681 Difference 1322 


3 5 514760 "; 5 7914 . = OF 1 
I therefore the proper Index 4, being prefixed, gives 4.5 146. 
Ir the true Logarithm of 327 16, the given Number. 9 1 VV 
In the fame Manner may a Logarithm be found for a Num- 
of ſix Places, as 149635, by firſt finding the Logarithm 
the firſt four Figures 1496, and the Difference in the laſt 
wlumn ; this Difference multiplied by the two laſt Figures 
„ and the Product divided by 100, by cutting off the two _ 
lt Figures, the reſt added to the Logarithm of 1496, and the 
oper Index 5 prefixed, you have the true Logarithm of the 
£4 s 4174932 Difference is 291 : 
Parts proportional E . 
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log, of 149635 is 5175038 && 1455 
1018685 . 
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'D ful the Nunber fo 4 ; given = Leeni. 


-Loak i in the Koat G of ane bd the left-band Pages o 
the Table for the Logarithm, without the Index; if you find 
it there exactly, then the Number which ſtands againſt it in 
the firſt Column, is the Number ſought : If it is not to be 
found exactly in any of theſe Columns, look for the next leb 

Logarithm, and caſt your Eye ſtraight along that Line to the 

| other Columns; if it be found in any of theſe, the Figure at 

the Top of the Column in which it is found muſt be jeinel 
to the other three, and theſe four Figures are the Number 
EE ſought, the Value of which will be determined by the Index, 


e ee Ms Rad - the Pram. 2 2. - T6 find the 
- Number to the Logarithm | Number to the 1 


e e . 1 find 1 the given 1 he in the ſecond Colum 
of one of the left-hand Pages, and againſt it the Number 626; 
bdaiut as the Index of the Logarithm is o, I thence know, that 
„ Number, to which it belongs, conſiſts of but one Placed 
In :tegers, or is under 10; therefore I place a Dot between the 
_ firſt Figure 6, and the other two, marking them ach for Dei 
mals, fo that 6. 26 is the Number ſought. 955 
Ws Exam. 2. Not finding the Logarithm given in the fad 
Column of any of the left- hand Pages, I obſerve the next lt 
is .531479; from which looking along the Line, I find m 
Logarithm exactly in the laſt Column of Logarithms but one 
the right-hand Page; and at the Top of that Column I feed 
which muſt be annexed to the Figures in the firſt Column 
the left-hand Page, againſt the Logarithm firſt found, wht! 
we have 340; to which annexing 8, it makes 34065 fort 
: Number to the Logarithm 3-5 32499 given. 
lere it may be obſerved, that had the 1 455 ks ci 
more or leſs than 3, the Number muſt have conſiſfed of 
greater or a leſs Number of integral Figures: Thus, if the nut 
had been 4, there muſt have been five integral Figures, by al 
nexing a Cypher to thoſe found; but had the Index been 
the 8 muſt have been marked off by a Dot for a Decim 
and in the ſame Manner the Numbers are found to the fol 
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Of Latin, 


0.7 59668 — 
5, 1.060698 2 
1.294466 ( 
1.397940 
2. 392697 


| of Integers. by 


to the four ee found, 


: 1 108 81 annexing 9, it is s 819. 


10 4 annexing 9 it is 449. 
—_— Le found, the 1. is 4945 * 
75 . 42 Nanter ad Ning 1 725 


given Lagaritin. 3 


Where the Reader may ſerve. that, when the Index l. is __ 5 
| then the Number ſought has only one Place of Integers; if 
| the Index is 1, then the Number ſought has two Places of In- 
| tegers; if the Index is 7 the Number e has three Places . 


11 the given Logaiithen 4 is Aber to te found in "ths rnd: TT 
. Column of the lefi-hand Pages, nor in either of the other nine 
J Columns, take the next leſs, and ſubtract it from the given Lo- 

| garithm ; if the Difference. be conſiderable, annex 9 to it, 
and divide this Sum by the Difference in the laſt Column under 
D, and the Quotient will be the fifch Fi OY. to > be — 5 


Tian. 1. To find the Namber to the . 4 57 1090 PD 
1 The r next Tels Ih, age Number i is * 37 9 0 2 f 
| Lilo Diff. 117 7) 819( 75 which 3 to 37 24, before To. 
* 81 19 (found, ous 37247 Anſwer, | 8 


1 2. 'To find the Namber: to the Log. 2.694210 - 
The next leſs Pe 4 Number! IS 4945) — 7 


1 


Tab. Diff, 88 0 449 ( 5, which joined to 4945, the N. umber 5 


ite Places ta 


* Firſt find the next leſs Logarithm i in 8 Table, : as. 

ao the Difference in the laſt Column under D; then take out 

the four Fi * engin. to che Logarithun | in the Table, and, 
I 


* 
. 


—— — 1 . 
Crofts an op en ee LE ES» SI 2 ER 
— — — — .... U ⁵ ͤGñæò̃.᷑̃ 8 —— 


. ITT 3-5 


80 ver D, and the Quotient will be the Fi igures to be annexed n 
to the ſour before found. | 


206 1e 


in order to find the two Figures to be annexed to theſe to 
complete the Number, ſubtract the Logarithm found in the 
: Table from the given Logarithm ; to this Difference annex | Top 


|  Eimal Part of the Logarithms conſiſting of but fix Places, a 
Number of ſix Places cannot be found ſufficiently exact, but 
only in the former Part of the Table, before the Logarithm of 
$000, becauſe the Differences are {aging e War: 
___ culate Numbers to fix Places. 


5 the Table, gives 284647, for the true Number to the Logarithm 
5 5.454306: The Index being 5, ſhews the whole to be Integer 


- The next leſs Logarithm in the Table is .241795, whoſe Num. 
ber is 1745, and the Difference i in the laſt Column is 249. 


1 Ihe given Log. is 241877 Tabular Diff. 249) 8299 (33 
pe ene 3 . nn 7 


. the Number to the given Logarithm : But, as the Index is but 
1 2s there can be no more than four Places of en ſo that 
: 3745: 33 ls the true Number to the given . 


5 The Deſcription and uſe FP, the Table of Sins od 


5 the Quadrant, diſpoſed in the following 5 Src At the 12 
= wall me ure ee 5 21 is . o Degree, at the Top 1 5 1 


two 
, and divide it by the Difference found in the laſt Column | grees 
| = 
But it is here to be obferved, that in theſe Tables, the 4e. = | 
| firſt 

creaſe 
and o 
| Colur 
| the ri 
| from 


To find a Number to ſix Places to the 8 5. ail = Fd 


The next leſs Logarithm is . 45 42 30, whoſe Number: is 2846, | tangen 
and the tabular Difference 153. Wor 
The 1 1 is . Tabular Di. I 53 ( 7199 40 W's 


3 ng | The e Difcrence 3 is - I 1 e 1079 * 
| þ Pe ng non inf 10% 


The e Quotient 4 47, bean 3 to the PB Figures found in 


To find a Number to fix Places to the Logarithm 3.241877: 


The - 33 a to 1745, makes 174535 for 


on angents. 


The Table of Sines Foe Tangents has the 90 Dees of 


Of Loparithms; 


other Columns, marked at the Top, Sine, C:=fine, Tangent, Co- 


| grees, 15 Minutes, 30 Seconds. 


To fund the Lgeritimie Sine g 


8 


Pn the fame Man- J 7 12 We, 
ner, the Sine of 5 34 1 c- 


ſrop, you have the Sine of 249 . 41 9.620763. 

20 nnn be 39.549300. 
en,, n, 
dak for them 


3 „ 
two next 1 Degree, and fo proceeding on to 44 Degrees at the 
Top of the two laſt Pages ; and then beginning with 45 De- 
| grees at the Bottom of the two laſt Pages, and proceeding back 
again to 89 Degrees at the Bottom of the two firſt Pages, 
The Minutes are contained in the firſt and laſt Column of 
each Page, marked with the Letter M, for Minutes: In the 
firſt Column to the left Hand of each Page, the Minutes in- 
creaſe as they deſcend; on the left-hand Page, from © to 30, 
and on the right-hand Page, from 30 to 60 : But in the laſt 
| Column of each Page, the Minutes increaſe as they aſcend ; on 
| the right-hand Page, from o to 30, and on the left-hand Page, 
| from 30 to 60: Between theſe Columns, in each Page, are four 


| .ingent, and at the Bottom, Co-/ene, Sine, Co-tangent, Tangent. 
| The Degrees, Minutes, Seconds, Sc. arc uſually wrote in 
| this Manner, 269. 15'. 30, which are to be read, 26 De- 


on 


Find the 23 on the Top of the Table, and in the Column . 
| to the left Hand, marked M, the Numbers beginning at o,, 

jand increafing as they deſcend, thus, o, 1, 2, 3, to 3o, find 

(the 21'; againſt which, in the Column over which is the Word 
ne, you have, for the Sine of 230. 21, the Logaritmmm 


V 

is found to be 3 9.750543. 

To find the Sine of 240. 41“: Having found the 249 tt 
_the Top of the Table, as before, the Minutes, being above _ 
Bo, muſt be ſought in the firſt Column of the right-hand Page, 
pmarked M, where the Numbers, beginning at 30, increaſe as 
Juicy deſcend thus, 30, 31, 32, to 60; amongſt which ſeek _ 
Pr 41, and right againſt it, in the Column marked Sine at the 


| Io the fame Mar 1 $3 5jone 


But, when the Number of Degrees exceed 45, you muſt 
at the Bottom of the Page, and for the Mi- 
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208 "MATHEMATICS. 
nutes in the laſt Column to the right Hand, marked M, 


5 Bottom of the Table, as F the Minutes, being more than 
Zo, muſt be ſought in the laſt Column of the left-hand Page, 


5 to 60 at the Top; amongſt which find the 30“, and againſt it, 
in the Column of the ſame Page marked Sine at the Bott 
you have 9. 875459, for the Sine of 48. 3. 1 5 


1 In the ſame Man- J 
ET ner, the Sine of | 


EEE B and Minute of the Quadrant; 3 always obſerving, that, 
when the Degrees are found at the Top of the Page, the Mi 

nutes are to be ſought in the firſt Column to the left Hand, 
| where the Numbers increaſe as they deſcend downward ; and 
when the Degrees are found at the Bottom of the Page, th 


; Complement of the given Number of Degrees and | Minutes 
Ds 900 or a rant e. 8 wi „„ 


— Plain Trigonometry : 'The Meaſuring of curve- lined Thol 
« commonly a * N is nes PRI rid 
| e 95 | 


where the Numbers increaſe as they aſcend : Thus, « to find th 


Sine of 519 . 20, . Line 
Find ide Fi ut the Bottom af the Page, and in the Iift | If 
Column to the right Hand, in the right-hand Page, find 203 the 1 
againſt which, in the Column having the Word Sine at th If 
Bottom, you have 9.892536, for the Sine of 37 a0. Tia 


8 21 967923, WM 1: 
he ſame Man- 1 16% By 
erte 55 i deerg $1 Mc 


56 24 9- 920604 l T7 
To find the Sine of 480 . 39 : Having found the 480 at the 


vhere the Numbers, beginning at 3o, increaſe as they aſcend, Mvar. 


If ty 
It th 


0 9.893745 Tio 


- 51. 32 4 
Sg 62. ener, 


| 9. ee called . 

CE 79 . 46 9.993030. other ty 
The Tangents may be found in the fame Manner, to 20 unt on 
to ſtand, 
and the « 
bendicula 
In an 
led the 


Minutes muſt be ſought in the laſt Column, OCs the Nun Angles 
den increaſe as they aſcend upwards, Mery of 

70 5 The Co- ſines and Co- tangents are to be bund ! in the fam 60 Degr 
1 Manner, being no more than the Sines and Tangents of thi, 60 8 
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Plain TarconowemRY, pt 


; RIGONOMETRY, or the Meaſuring of Tri 
gles, is of two Kinds. The Meaſuring of right-! - 
_ Triangles, otherwiſe called plain Triangles, js a 


Die, 


Plain Trigonometry, 209 | 


Definitions. 


"| plain Triangle i is a Figure contained between three right 


Lines, which at their Meeting make three Angles, 


If one of the three Angles of a Triangle be a right Angle, 5 


the Triangle is called a right-angled Triangle. 
If neither of the Angles of a Triangle is a right Angle, the 
Triangle is called an obliqgue-angled Triangle. es 


tuſe-angled Triangle. 


Angles, then is the Friangle called an acute angled Triangle. 


quilateral Triangle. 


If two of the Sides only are equal, it is called an 1h FEY 5 


If the three Sides are all N it is called Scalenum. 15 


In a right · angled Triangle, as = 
ABC, the longeſt Side, A B, is 
alled the Hypothenuſe, and the 
other two Sides the Legs, of which, 
that on which the Triangle ſeems 55 
to ſtand, as A C, is called the Baſcſ , < 
and the other side, B C, the P ere 8 . ray 
endicular. ” 


alled the Baſe. _ 


ito 60 Seconds, and ſo on to Thirds, Fourths, Ge. 
= Portion of the Periphery | 
| a Circle, as ECF, is called 
n Arch; and a Line drawn from 
e Ends of an e, 
Eled the Chord I we And 7 

at the Chord of any Arch, as A |— 
LI, is called the Sine of. the EN 
uch EC, and IC is called 
e verſed Line of the ſame Arch | 
CU; ſo alſo E. G is the Sine of 


51 


= 
: 

==. 3 x7 
—ů os <> Spe 24 * 


If, in an oblique-angled Triangle, one of the Angles "= 
obtuſe, that is, greater chan a 8 . it is called an %b- 


If all the three Angles are acute, that is, let than right : 


If all the three Sides of a TINA. are ads pres it Is called an 


In an oblique-angled Triangle, the bases Side is uſual | 


Angles are meaſured by the Arch of. Aa e The peri- 
hery of every Circle, whether great or ſmall, is divided into 
60 Degrees, each Degree into 60 Minutes, every Minute 


he Arch ED. A Line drawn 1 to 1 8 5 
2 Circle, fo as to touch the Circle, and not cut it, is canes 
a as C E, Which is the T agent of the Arch EC, 
Le 85 | becauſe | 
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210 MATHEMATICS. 
: becauſe the Line B H, drawn from the Center B through F, 
BD, is the Sine of 9e, uſually called the whole Sine, 


"os Deſcription and Uſe of a Scale of equal Part, 


Ihe common plain Scales have on them a Line of equal 
Parts, marked L, divided into 10 equal Parts, marked 10, 20, 
30, &c. to 100: At the Beginning of the Diviſions there j 
one other Part net numbered, which is ſubdivided into ten 
Parts by ſmall Diviſions; the middle one, being 5, is daun In 
longer than any of the reſt to diſtinguiſh it. The Uſe of this 
Line of Parts is, to lay any Thing down upon Paper, having dant: 
the Dimenſions given: As ſuppoſe a Triangle was given, N each o 
one Side being 21 Inches, another 28, and the third 35: To WMiqvidec 
lay this down on Paper from the Line of Parts, you muſt 
| = draw a Line on your Paper 4 then, to ſet off the longeſt dice Line, | 
on the Line, ſet one Foot of the Compaſſes in the Diviſin every ( 
marked 30 of the larger Diviſions, and extend the other back-MiWraſes | 
ward on the Line to the 5 in the ſmall Diviſions ; thi oo rour 
Extent mark in your Line: Then, for the 28, ſet one Fai ) 


called the Szcant, meets it in the Point H. Any Radius, 2 


divide 


the Ar 


of 60 


pf the Compaſſes on the Diviſion marked 20, extending Lines © 


bᷣther back to 8 on the ſmall Diviſions; with this Exteniſete U 


ſet one Foot in the Mark made at the End of the Line, our Co 
with the other draw a Portion of an Arch; which done, «i ng one 
bone Foot of the Compaſſes on the ſame Diviſion, marked % n Arch 
and contract the Compaſſes, till they reach to the firſt of Me in + 
ſmall Diviſions; with this Extent, ſet one Foot in the othe Arch, 5 
Mlark made in your Line, and draw another Arch, crofling He Degr 
former: Laſtly, from the Interſection of theſe Arches, du There 
Lines to the two Marks made in the firſt Line; ſo will ue of s 
have a Triangle in the ſame Proportion as was given. But, hf Half. 
Caſes where the Numbers are Hundreds, Tens, and odd O plain he 


there are on thoſe Scales uſually two diagonal Scales, © 


divided into Inches, the other into Half-Inches ; theſe Sci The or 


are numbered with I, 2, 3, &c. the Diviſions at the End bons. / 

_ Uſually numbered 2, 4, 6, 8 at the Side, there not bel | Propor 

Room to put all the nine Digits, therefore 1, 3, 5, 77 0 ha viſion, | 

no Numbers: There are likewiſe ten parallel Lines run 
Length of the Scale, and at the End, among the {mall Di ſoblems 

tions, there are diagonal Lines, croſſing from one of thole bah radle 


garithm 


lels to another, To take off any Number from thele ci lary, 


| ſuppoſe 768, look out the great Diviſion marked 7, ad "WiWinher,, ; 


Leo on the ſmaller Diviſions at the End for chat nue Wa the 1 


„ 
we” 


Plain 7. rigonometry. BY 211 


he Compaſſes being extended from 7 in the greater Diviſions 
to ö in the ſmall, is 760 ; but, for the 8, you muſt count eight 
of the Parallels, and ſet one Fe oot of the Compäſſes where the 
eighth Parallel croſſes the Line marked 7, before found, and ex- 
tend the other Foot to where the Diagonal 6, before found, 
crolles the ſame Parallel; _ that Extent. is 768, the Siren 
N 1 1 . | 


The Deſeripeinn and 9 7 4 Line of Chords. 


1 have before obſerved, that all Circles are ſuppoſed to be 1 

divided into 360 Parts, called Degrees; therefore each Qua- 1 

drant contains go. Degrees, as appears by the Diameters cutting = 
eich other at right Angles: If then a Quadrant of a Circle be 
divided into go Degrees, and the Diſtance from one End of 
the Arch to each of theſe Degrees be transferred to a ſtraight = 
Line, this is what we call a Line of Chords. The Radius of--. 
every Circle, being taken in the Compaſſes, will, if the Com- 
palſes be ſet in the Periphery and turned about, at fix Time. 
loo round the Circumference; therefore the Radius is the Chord 


of 60 Degrees. On the plain Scale there are uſually two an 
Lines of Chords to different Radii, marked at the End C. 
the Uſe of which is to meaſure Angles; for, if you take inn 
our Compaſſes 60 Degrees from the Line of Chords, and, ſer. 
ag one Foot of the Compaſſes in the angular Point, 8 5 i 
” Ty Arch from one Leg of the Angle. to the other, and then 
ile in the Compaſſes the Length (or rather the Chord) of the We 
Arch, that, meaſured on the ſame Line of Chords, will be Vn Th 
he Degrees of the Angle, as has been already ſhewn, Prob. L. l, 
There are uſually on the Scale divers other Lines; as "i 7, 1 
50 7 of Sines, a Line of Tangents, a Line of Secants, a Line 1 1 
„Half. Tangents, Oc. whoſe Us" we ſhall have Occaſion : 1 
)ne lin derenfter. TT e : Wit 
Seal The great Uſe of A e is in \ Trigonomerrical S 5 1 
10 _ All the Caſes in \ Trigonometry being done by the Rule 7 
bel (proportion, to avoid the Trouble of Multiplication ante li 
bon, Mr. Gunter, as was obſerved above, calculated the 1 


n | rithms of the Sines and Tangents, by which all tje „ 4 
Di lems in Trigonometry are performed: So that, having EEE 
Io Tables of the Logarithms of Numbers, nothing more is 
ellary, but to add the Logarithms'of the ſecond and thrd |! || 38 


{mbers | in the Proportion together, and from their Sum ſub- 
at the Logarithm of the firſt; the Remainder is the Loga- 
15 Ee 8838322 aum 


** 
D 
* 
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212 MAT HE MAT ICS. 
rithm of the fourth Number ſought ; that is, it is the Logs 


rithm of the Length of the Side, when a Side is required, ot . 
of the Sine of the Angle, when an Angle is required : And, Lin 
when the firſt Number in the Proportion happens to be the ter 
Radius whoſe Logarithmic Sine is 10.000000, that is, 10, MF Line 
there is then no Occaſion for any other Subtraction, but ony Con 
to o reject 10 out of the; Sum of the weden and taird TYRE : : 
| dicu 
Z Of right-angled plain Trigmometry.. N 
There are eight Caſes in right-angled plain Trigononiy | with 
| ſeven of which are ſolved by the following general Rule: The WWF N. 
Method of ſolving the other will be explained when. 1 we come | polit 
to it. "The general Rule is this : angle 
As the Sine of any Angle J * 
Is to its oppoſite Side, ch. 
80 is the Sine of 8 other Angle. | ing | 
ES To its * Side: Ge As 
1 ii the Length of any side 0 Is 
Ils to the Sine of the Angle oppoſite, — 80 
So is the Length of any other Side e 

5 To the Sine of the Angle oppoſite to Te 5 
Prob. 18. In the right-angled plain 7 riangle A BC, right NEL 
1 e at B, given the Baſe A B 47.5, the Hypothenuſe a To 
= 59. 43 70 find the Perpendicular BC, and the meas at Aand 0 Th 
Cunſtruction. Draw the Baſe-Line AB - WT ffi 6 
. at Pleaſure; ſet one Foot of the Com- _ of the 
_ paſſes on the Diviſion of the diagonal | Table: 
Scale at 4, and extend the other Foot to | Angle 
ſeven of the Diviſions at the End of the „ berg 
5 Scale; ; this is 47 : Now, to take off the FO 8 that th 
5, take your Compaſſes from the Scale, Th 
and go down five of the Lines which are drawn parallel to 0 B ny 
| Sides of the Scale; place one Foot of the Compaſſes therd TY 
and you will obſerve. the other will fall a little ſhort of N Ren 
„ Line they before touched at the End of the Scale; extend ti 
_ Compaſſes till they reach that Line; this Extent i 47 
which place on the Baſe-Line from A to B, and at B ered | Noy 
B C perpendicular to A B, by Prob. 3, and continue - the At 
Pleaſure, Now, for the Hypothenuſe, ſet one Foot of and th; 
a Compaſſes 0 on the diagonal Scale at 55 and extend the other Fo | of the 


Plain money. — Of 2 ; 
to nine of the Diviſions at the End of the Scale; this is 49 3 © 
take your Compaſſes from the Scale, go down four of the 
Lines which are drawn parallel to the Sides of the Scale, and 
| there place one Foot, and the other will fall a little ſhort of the 
ine it before touched at the End of the Scale; extend the 
= Compaſſes 'till they touch that Line, and this Extent is 50.4: 
Now place one Foot in A, with the other croſs the Perpen- 
| dicular BC in C, and draw the N A C, which 
| completes the Triangle ABC -. - 
The given Parts are marked with - —, and the Part required 2 
| with o, whether they are Sides or Angles. 
| Now I obſerve, that the Hypothenuſe AC is given, and op- 
| polite to the right Angle at B, which, in a right-angled Tri- 
angle, | is always known from the Triangle ; ; and that the Baſe 
Ah is given, and is oppoſite to the Angle at C, which is one 


Tas vv ren——s 5 


| of the Parts required to be found; which is done by the follow- & 1 
| N Proportion according to the general Rule: 1 


As the Hypothenuſe A C, 59.4, — 2073786 = 


| 1 to the Radius, or Sine of the Angle at B, % on 
| So is the N 47: OY = nk 15 "7.676694 --...- 


11.6794 5 e 
273785 = l 


70 the Sine of the Angle: at c, 53e. 5 . a g02908 | „ N a 


The ſecond and third Numbers being added together, and the _ 2 = AN 
| | £6 ſubtracted' from their Sum, leaves 9.902908 for the Sine 4 

| of the Angle at C; againſt which, among the Sines in te 

| Tables of Sines and Tangents, you will find 529.6, for the 

| Angle at C; which Angle being meaſured by the Scale 3 

| Chords, by Prob. 9, if it is found to meaſure right, it Proves nts 
| that the Conſtruction and Calculation are both t true, 


1 Angle . 90 os . „ 5 1 — 1 140 
Subtract the Angle t 83 : oY L „„ 
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1t Remains the e Angle at 4 3 5 84, e may he meaſured -:--- 
„ (in the ſame Manner as Was the Angle at C. 
Wow 1 unde that the Baſe A B is given, and oppoſite to 1 |. 


| the Angle C, which was found by the former Proportion; Till þ 
and that the Angle A is alſo found, being the Complement N 
| of the Ange C to 905 and Is s oppolite to the Cs” ; 


* 2 
—— 
PR 

— 


PPP 
the other Part required to be found ; 5 which! is done 15 the vl. 
lowing Proportion : 


2 8 
As the Sine of the Angle at 8 57 65 | — > 902919 | 355 
0 
"3 to the Baſe AB, 47- 85 3 1 676694 Fo 
80 is the Sine of the Locle at A, 8 54 $i "0. 778455 one 
I 11. 455.7140 one 
= A pendi 
. & — from 
To the bernd, B c, 35. 66, A 15 552230 | comp 
The 18090 and third Numb being added "pres, int Pg 
"the firſt ſubtracted from their Sum, there remains 1.5 52230 boy c 
for the Logarithm of the Perpendicular BC. Now, looking he f 
for this Logarithm in the Table of Logarithms, negl ding Wi ; / pol 
the Index 1, the neareſt Logarithm to it is .5 51400; again Wi 227 
| which, in the Column on the left Hand, I find 356 and, Wi 1 6 
ma mong the Figures at the Tops of the Columns, over that = 
where my Logarithm is, I find 6, which, being placed to the 3 
right Hand of the 356, makes 3566 for the Number an- 80 1 
5 ſwering to the Logarithm in the Operation. But now, the 1 
Index of the Logarithm being only 1, therefore of the 3566 
RT muſt. be only two Places Integers; whence J concl luce 
35.66 is the Length of the Perpendicular B O: And, to - 
meaſure this from the diagonal Scale, place one Foot of the Ml To th 
Dompaſſes at A, and extend the other to B; which Extent WW © 
wal reach on the diagonal Scale from 1 the fixth KY 
Parallel croſſes the Diviſion marked 3, to the fifth of the i raſles - 
„„ Diviſions at the End, and ſomewhat more, which ſhemn | et ] 
e it to be 1 more than 3 5.6, as by the Calculation, po Wk th 
5 - "Probe: 19. hh tho e Triangel A B Cc, he py” | nds 
: at B, given the Perpendicular BC 35.66, and the Angle n Hypoth 
A 369. 54> to fir d the Hypotbenuſe AC, and the Le A » : | 
Os, | Confty ion. Draw the Baſe- Line 1 | holte 
1 A B at Pleaſure, on the End of which, _ | the Ang 
. by Prob. 25 ercct the Perpendicular T | ther p. 
BC to any convenient Length: Set "roport 
one Foot of the Compaſſes on the | 


diagonal Scale at 3, and extend the . 
other to 5 at the End of the Scale; 


8 take your Compaſſes from the Scale, and go down fx of te 
N pbakalte 


Plain Trigonometry, 2215 
parallel Lines, and extend them ſo as to touch the Point, 


ö one Foot of the Compaſſes where the Arch cuts the Per- 


| nendicular, with the other interſect the Arch: A Line drawn 
| from C, thro? the Interſection, till it cuts the Bale in A, 7 


completes the Triangle, 


| found by the following Proportion: . 


90 is the a or r Sine of the Angle at B, . 


1 — 3 


7 To the - Hypothenuſ A 0, 30 4, 


Hypothenuſe, if the W. ork is true. 


b Lobortion : 


————— — — ↄ ᷑᷑— 


| where this Line, and the Line marked 5 at the End of 
the Scale, interſect; this is 35.6, which ſet off on the 
perpendicular from B to C: "Then, as the Angle at A is 
| 36%, 54, the Angle at C, being the Complement of it to 
00, is 532. 6'; take 60 from the Line of Chords, and ſet 
| ohh Foot of the . in C, and draw a Portion of an 
Arch; then take 5 30. C from the Line of Chords, and, ſetting 


Here we may obſerve, that B @ is given, - oppoſite - te... 
| the given Angle at A; and that the Angle B is always known 
| in a rigbt-angled Triangle; and that this is oppoſite to the 
Hypothenuſe AC, one of the Parts Ns mg WROR OP be 


; As the Sine of the Angle at A, 360 54. — 5 718455 
| bs to ; the Perpendicular BC, 35. 66. 1 1852261 : 


_9. 9.78435 | 


1. 1.773786 


; Ts meaſure. the Hypochenuſe, pub one e Foot of the Com- 
| paſſes on the diagonal Scale at 5, and extend the other to nine 

| of the Diviſions at the End of the Scale; take the Compaſſes _ 

| from the Scale, go down four of the parallel Lines, and extend _ 
| them to the Point where this Line croſſes the ninth Diagonal 
at the End of the Scale, and this will be the Meaſure of 5 


PPTP 
. 2 4 — - ns - . — > 
— — 
— ks 


Here we are to obſerve, that the „ A is 1 known; and 12 

| polite to the Perpendicular, which was given; and that 
| the Angle C is known, and oppoſite to the Baſe AB, the 
faber Part req wired ; Which may be found by the following . 


= 1 


— — 
—— — 


—— . 
—— — * — —_— 
2 mes nr . 


— 


— 2 FR 
- * . 2. 1» 
_ 3 3X 
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os "ng 


— 


TT 
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8 Number at the End of the Scale, as before; take the Com- 
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As the Sine of the Angle at A, 36. 545 9.778455 


"Ip to the Perpendicular B C, 35.66, — 1.55224 WF Co 
80 f is the Sine of the Angle a at C,; 5 39.6 6, 9.90290 if 40 
— pon 
11.455166 End 
9.7785 i © 
To the Baſe A B, 47. 5 "—— 1.676% Ki 
Para 
'To menkirs the Baſe A B, kt one Foot of the Compaſl | 6, 8 
on the diagonal Scale at 4, and extend the other to the ſeventh WF 
Diagonal at the End; take the Compaſſes from the Scale, oo WF Pre 
down to the fifth Parallel, and place one Foot there, and r B. 
extend the other to the Point where the fifth Parallel crolg e | 
the ſeventh Diagonal at the End of the Scale; this is th WF 
Mleaſure of the Baſe, And | — — Roger may oblerr | Con 
I; Tallowing - e oe Os FAB a 
| 1 | General Rule or - a of any Number frm 0 en 
EE diagonal Leal, . — Wong 

1 
5 111 it eis * two Pars, put e one Foot of PER Comp "wp 
on the Scale, to that Number which ſtands firſt to the kt Wiſer the 
© Hand in the given Number, and extend the other Foot to the I tben dr 
other Number at the End of the Scale; 3 this is the Extent | Here 
Foquired: - LE Ingle ; 
5 Example. Ta: takes. 78 1 10 FIERY fot one "Fa of Pppolite 
„ the Compaſſes to 7, and. extend the other to the Diagond de found 
marked 8 at the End of the Scale; 1 this Extent is 76, i 
EF given Number. | As th 
If the Number conklls of chrns Places. foe” one Foot of the 1 
7 Com paſſes on the Scale, to the firſt Figure to the left Hand, E Is tot 
and extend the other Foot to the ſecond Figure of the give | 


: paſſes from the Scale, and go down the parallel Lines, till yol 
come to the Line that has the ſame F. igure againſt it at the 
End with the laſt Figure to the right Hand in your given 
Number ; here place one Foot of the Compaſſes, and extend 

the other to where this Parallel croſſes the Diagonal at ths 

End of the Scale which is marked with the ſecond Figure 0 

5 Jour given: Number ; 5 this | is the Ex tent bl 


EF a 
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Example. To take 946 from the Scale, ſet one 3 of the 0 
| Graf to 9, and extend the other to the Diagonal marked A 
| 4 on the Edge at the End of the Line; take the Compaſſes | 
| from the Scale, and go down to the Parallel marked 6 at the 
| End; fix one Foot of the Compaſſes on this Parallel, and 
- | extend the other to where the Diagonal marked 4 croſſes the | 
Parallel; this is the ttue Extent for the given Number. | = 
| flere it is to be obſerved, that both the Diagonals and 


. 2 8 — * noon; <9 to; _ 
__ ” 4 "or 1 * 
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7 "PF. — «© n 
- 1 — a - Ar ON — . 
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— de. 
Dat ned, ated ——— 


* 
r >. ART. ————— 
—— —— a a 
te © 3" 22:77 yn p _ 


- 1 2 rn FS; I — 
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parallels, for Want of Room, have only the Numbers 2, 4. ö al} 
| 6, 8; o that 1, 3 55 7. and 95 © are not t marked, : io il 
Prob. 20. bi the i ee Sb A B 0, n 5 


4 B, given the Hypothenuſe A C 59.4, and the Perpendicular i 
10035 66, to find the Baſe AB, nd the . 1 5 I 


— 
e — 
— $22 oC —— ů 


_—_ 
CO A lt tote bc os re ˙ As GIA 2 ts ro = as On rene Q — 


g Conflrudtion. Dm the Nen Laine JJ BT 
A at Pleaſure, and on the hw” ny „%% „ 

| erect the Perpendicular B C, 33 | 
proper Length; then take the Do % Red i of 
Length 35.6 from. the Scale, ite TRE 
general Rule, Prob. 19, and ſet it from A 
5 to C: Take, by the fame Rule, 


FP 


— — . — : 
3 —————— — öw — 
* * - bag © of a 


3 . e 


2u»„n “ 
— — — 


5 W'the Hypothenuſe 59.4 4 from the Scale, ans" with. one . = nl | 1 
of the Compaſſes in C, interſect the Baſe-Line AB in A; . e 
be then draw the Line A C, and the Triangle is complete. | bi 
i Here the Hypothenule is given, and oppoſite the 1 e 

Angle; and the Perpendicular B C is alſo given, which is 
[ Pppoſite the Angle A, one of the Parts required; which 5 . 1 1 
1 1% found by the following Proportion: 8 oh 7 BR 
i As the Hyporbenule A 0, 59. 45 . x; 177 3 3786. e i 11 
mw ks to the Radius, or - the Sine of the Angle at . 1 11 


90 f is the e 5 C, 356 867 1 . 88224 


"IF, 55224 


is To the Sine of the ange at 4 35 6 0 ses; | 


1 The Angle at A may * 1 . Prob. 9. 
Now, the Angle at A being found, and bende to the = 
Ven Perpendicular | B C. the Baſe A B, ee to the 7 N = 


1 
: .. 


a Which may be meaſured by the general Rule, Prob. 19. 


5 As the Radius, « or Sine of the Angle at : 10. 
e this ee A ©. „ —_ pow 


To the Perpendicular BC ©, 35. 66, - w_ 
"EY Which may be menſured by the general Rule, Prob. 19 
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C590 60 „ the Complement of A, may be found by the . 
= lowing Proportion, as in the laſt Problem : 150 


As the sine of the Angle at A, 36 54's - 9: nec 


15 to the Vergendicular BC, 35: 66, — 5 52200 E 
. 80 is the Sine of the Auge at C, $3 1 9.902010 ſubt 
5 1 : . — con 
11.485160 ill tic 
9.77865 i C5: 


To the Baſe A B, 47. 175 — - 7 | 676re 


"Poa. 21. tie the ricky: ale: Triple, A B 3 ri g 80 


1 i at B, even the Hypothenuſe A C 59.4, and the A. 
at A 36* . 542 , to nd the ye A B, an Lond 5 110 


1  Cenftrectine. Draw a Baſe-Line TY OE, The 
EI 1 as before, and, „J VU» 1 ap 
.:: .- Point- A, ſet off the gien Angle „ 0 
350% . from the Line of Chords, by  _ X © E ea 
5 Prob. 8; draw the Hypothenuſe AC  -— | WW 17 5. 
to a convenient Length, and, from the A. "BED e- — 3 5 find 
„ diagonal Scale, by the general % 0 
Prob. 19, take 59.4 in the Compaſſes, 42 . it * Conf 
A to C; from the Point C let fall a Perpendicular iſ" Plea 
the Line A B, by Prob. 4 Caſe 2, and the AIR. be gen 
2 completed. 8 ich 
lere the right Angle, Which is ; always known, is oppolt Prob.“ 
ED the given Hypothenuſe ; and the Angle at A is given, WF" A, 
oppolite the Perpendicular, one of the Parts required; hi thenuſe 
7 may be found by the Tone wing Proportion: e = a 
ſnterſe 


* 


80 is» the Sine of the Angle at. A, 35 545 9. 077943 


— 


9 0 


. go" 


290 | 
1 8 BY Angle at A, _ 


= 03 6 Angle at © 


In this Propartion, the firſt Term, being the Radjus; f * 
ſubttracted, by omitting ten in the Index of the Sum of the 
| ſecond and third Terms. And, for finding the Baſe, having 
| the right Angle oppoſite the Hypothenuſe, and the Angle at 
C 53%. 6” oppoſite the Baſe A B, 008 other Fart required, uſe Sm 


| the following W A 4 


As the Radius, or Sine of the Angle: at B. 5535 


| Which may be e ee by the 8 Na Prob. 


, laſt Froportion. 


[i find the  Hypothenuſe & A 55 and the Perpendicular B C. 


ſat Pleaſure, and from the Scale, by 
the general Rule, Prob. 19, take 47.5, 
Iwhich ſet from A to B; then, by 5 
Prob. 8, make an Angle of oo Eon” ON 
at A, thro? which draw the Hypo- 2 

thenuſe AC to a convenient Length ; 


5 completed, ; „„ 
Wren 90 55 Og - 
. 54 4 Angle at 4. 


31 
bw 


_ 15 53 6 Angle at c. 


9: 


It one of the Parts required ; ; whence, 
2? . 8 | | 


r 
— 
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. ls to the Hupen A C, 59. FRE . 5 1.773786 ö 
So is the Sine of the e at Sy 3 15 65 2 902919 


To the Baſe A B, 47. 5, — 3 15 1.676705 
| The Radius, being here 1 the firſt TRE | is  dedutted, as in 00 | 


| Prob, 22. 1 the l gt Triangle A B c, bod ” 
t B, given the Baſe AB 47.5, and the Angle at A 30. + 54 „ : 


Cinftrufimm, Draw a Baſe-Line A B „„ c : : 


fall, raiſe a Perpendicular on the Point B, by Prob 2. . 
nterſeCt the e in the Point C, and the: Traps : 


[Ne ks at ci is 8 the given Baſe, 451 the Sake oy 
ele, which is always known, is oppoſite the ed cc ADEN 
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As the Sine of the Angle at "Os. 53” 67, — 9. 0020 


1s to the Baſe A B, 47.5, — 1.676694 
80 Is the TORE or Sine of the Angen at B, FO 


11.6766 
15 — f 


To the oben. A . 59 4. ', — 1, 7378 


. e we hive: the ig Angle C poet the given Baſe a3 
| before, and the given Angle A oppoſite the e BC, 
7 5 Ts other Part required ; 5 therefore, 2 


As the Sine of the Angle at 0, 53% 7655 * 9.95 2910 


1 10 the Baſe & H %% %/%- 1 e 
80 is the e of the kts at FR: 5. | 545 © 9.778455 


8 — —.— 


1 4 455149 
- 90291y 


To the Perpendicular 1 B c, 3 5. 66, — 1 5522 1 
. 1. Hy pothenuſe and beende, may be meaſured » N Wh 
: the e 1 by rob. 93 1 „ Ih fi 


by tee 
- Pick. 23. 7 the 118 Triang le A B c, Fight Pry 


at 5. given the Perpendicular B C 35.66, and. the to | prob 
e e e to find the Hypothenuſe A C, and e A B. 1 5, 


fl, : 


Conflruttion. Draw a Baſe-Line at 85 

PlwKkbeaſure, and on the Point . 
Perpendicular, by Prob. 3; from the 

diagonal Scale, by the general Rule, 

85 Prob. 19, ſet off 35.66 from B to o & — 

then, by Prob. 8, make an Angle at A<— —— : B 
„ thro” Which draw the 

3 i A G, Hl It interſects the Baſe A 1 in te f Fi 

i. and the Triangle is competed. - 


— — —— 


90 9 nin 
3 DE 6 Angle at 8. 


— — —— Ee ale i a 


i 3 0 54 Angle at A. 
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| The Angle at A is oppoſite the given Perpendicular B . © 
and the Angle at B is oppolite to the as A C, one 


of the Parts required; therefore, 
| As the Sine of the Angie at As 369. 50. 


Is to the Perpendicular B ol 35. 66, 
001 ˖s Ws anna) or r vine of the Ange at B, 


8 778455 


„ 


3 To the Hypotberaſe- A ” 59. "I | 


} | Prob 19. 


WE Now we have the right Afigle at B appaſite the 75 95 5 
henuſe found by the former e and be : eie at 5 


. 15 


2 6 


* N 


— — 


' 1 to he. i 59. „ 
L q S Is the Sine of the i at II 5 _ 6, 


Mmm. 


j | To che Baſe 1 B, 47 8. 
Wich may 


b the kcond and third Numbers, as at Prob. 21. 1 


at B, given the Baſe AB 47.5, and the Angle at C 5 3 , 
1 of the Eee AC, and e B C. * 
90 8 5 

8 4 T2 Angle at 6. 


; L 


36 66 . at A. 


A at Pleaſure; take 47.5 from the 

| E by the general Rule, Prob. 19, 
End fer from A to B; and on the 
Prat B erect a Perpendicular, W 
prob, 3, to any convemient 5 5 A< 6 
Iden make an Angle at A of 36% 54, 


ink 


an of the * Angle 0 by Prob, 8, « _ rg 
5 e 


—— 
vA 
1 

-#F 
We 
iv} 
7 
134 
1 
1. 
E. 
1 
11 
{id} 
1 
It 
114 
319. 
171 
1 
gp . 
14 
FF 
11 
4 


x, sern : 
17. 5327181 
977 


1.773726 
The Hypothenuſe may be meaſured by the Lane Rule, 


— 9029 % ; 


1.676705 


| be meaſured by the avec Rule, Prob. 19. . 
The firſt Term being the Radius, I omit ten in the Sum of = 


gi N |- Prob. 24. 1 45 riches angle Triangle AB C, 1 14 | 
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thenuſe found by the laſt Proportion, and the Angle at 4 
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the Hypothenuſe AC *till it intereſects the Perpendiculat i in C | 
| and the Triangle is completed. 2 Ic 
; Here i is given the Angle C, and the Baſe A B oppoſite toit; J . 
and the right Angle B, which is always known, is oppoli A ar 
5 Hypothenuſe A C, one of the Parts required; ee WW: 
As the Sine of the Angh at C, wy 655 — 9.00 ab 


15 to the Baſe A B, 8 - — 5 = 1 160 1 As 
1 Is the "Ons or Sine of the Angle at B, I 5 


11. 1.9 5500 1 8 
cb 3 


To the Hypothenuſe A c, 59. 4, . 15 7735 1 
V we have the rivht Angle at B 5 che Hypo | To 


1 360. 54 e the eee 5 CG the Part deni F Hs 


e ) rn peicula 


5 Scale 47.5, by the general Rule, Prob. 


Ae t the Radius, | 


A 


935 hs to hs i” A C. 89: 4 _ I; 7770 
80 is the Sine of the 1 at A, 36 50. 9.778455 


—— 


To the Perpendicular B 85 35: 66, — 1 55720 


, Here the Radius being the firſt Term: ten is e in the 
Index of the Sum of the other two Terms, as at Prob. 21, 

And the Hypothenuſe and Yerpendicular Lee be meaſures by} 
the general Rule, Prob. 19. 


. Prob. 2 TH is the ele angled Triangle A B c, 1175 a 

9 at B, given the Baſe AB 47.5, and the Perpendicular BL 

e 35: 66, to find the Angles A and C, and the e AC. 
1 Conftruttion. Draw a Baſe- Line AB * 
at Pleaſure; take from the arial LT 


1, and ſet from A to B; at B EY 
2 Perpendicular B C, on which, b 
the ſame Rule, lay 35.66 from B to K 2 
C; then draw the Hypothenuſe A C. i 
: and the Triangle 3 18 W e 
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15 this Caſe the Learner will obſerve, that thai: are no 
| * oppoſite Parts known; the Hypothenuſe A C, oppoſite 
the right Angle at B, being unknown, as are the two Angles 
EA and C, oppolite the given Sides: Hence this can't be ſolved 


: folowing Lroportion : 


| As the Baſe A B. 47. „ 


Is to the Radius, . = 10. wy 
80 i is the ee B 8 35. 66, = 


- 


11. eats; 


| 22 Tangent of the Angle at A, 36e. 64. 9. 87 5487 


Food. 23 3 thus, 


6 | 5 
* the Sue of the Angle at A, 0. 56. 7 


BY to the Side B 8 35. "FI —. 
. 1s the Radius, or Sine of the Ange at B. 


32 3 


17 the « Hypothenule A 18 50. 4, 


Hig 19. 


And, ſubtracting 30 „3, the Angle zt A, 


* be meaſured by. Prob. * 


Eby the general Rule, Page 2 2123 ous: ad be ſolved. * the ö 
bee 
8 552187 1 | 


1.676694 


g und the Ante « at A e the given 8 1 5 
Pella, we have the right Angle at B oppoſite the Hyp — 15 
Ethenuſe, the other Part required; ; wineh Oy be found as in n Po 


9. 778455 1 
. 552185 5 
11. 58887 | 
3 778455 . 
17e 
| The Hipathenuſe may be aired by 1 the general: Rule; 8 


tom 905 it leaves £7” 0: for the Angle a t t C, both which . 
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. to it. 


5 metical Comple ement of the firſt Term inſtead of the Loge 0 


— > 9, 
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[ his | 
_ Oblique Plain Tri gonometry. de Le 
Rema 
| Ibe Gve Caſes of obli ue · an led Trian les are cel th Band al 

q Sle 8 y the n 
three following Rules. 5 Dot be 
| | | (the ari 
When the Sides and Angles are oppoſite : 2 

When 

File 1. As in ge 7 ag 5 b Joſtead 
As the Sine of any Angle nd rej 
Is to its oppoſite Side,  _ e ö Pere | 

So is the Sine of * other Angle | 

To its oppoſite Side: 8 N | Prob 
> 8 1h 
| es As any one Side 5 1 Lou 
4s to the Sine of its oppoſite Angle, K Plat 
So is any other Side Yizvonal 
= To the Sine of its oppolite Angle. rob, 16 
| Rule 2. When a two Sides with the Ange bees 1 
them are given. e N 
As the Sum of any two > Sides 5 5 Ind the 
18 to their Difference, angle 
So is the T angent of the Half. gan of FI two oppoſite Fi ö Wher 
To the Tangent of Half the Difference of thoſe two Angls. eng ſul 
Which Half-Difference, being adeed to the Half-Sum, ojve this 
the greater of the two Angles ; and, being ſubtracted fn » 29 
the Half: Sum, leaves the leſs of the two unknown Angles, | N 
ps WE two: 
8 Rule 13 When the three Sides are given to find the Angle þ folloy 
As the Baſe of any Triangle b the 8 
Is to the Sem of the other two Sides, to the 
So is the Difference of thoſe Sides is the 
To the Difference of the two Segments of the Baſe, made b 7 
5 letting tall a Fersen ur to the Baſe rom the Ang e "oppo EE 
. Mt 

bo th 
5 Phe 838 being now a OY d to ah Sort of Pr is Fac 
_ portions, it will be proper to ſhew him how to perform the Ep 
without ſubtracting the firſt Number from the Sum of th 7 
ſecond and third; which is done by ſetting down the ail > 
Fro 


Plain Trigonometry. . 5 
his may be readily done thus: Subtract the firſt Figure of 


5 | * 2 
— — —L[—ͤ— ce _ = 5 
; 1 

* 


the Logarithm to the right Hand from 10, and ſet down the | 
Remainder; then ſubtract each of the other Figures, Index = 


1 all, from 9, ſetting down the Remainders, and place Aa | 
Dot before ths Tikes, as in the Caſe of the Logarithm. Thus | 1 
- arithmetical Complement (uſually marked To. Ar.) of the 
Logarithm 8455 is o. 221545; and ſo of any other. 
ien the Ee Ss of the firſt Tal is uſed +} 
i fead of the Logarithm, add all the three Numbers together, | |} 
nd reject ten out of the Index of their Sum; 3 as in en : Caſes % 40 
Where the Radius is the firſt Term, e 1 1 1 


—— *. — 2 
— ———— — 
— : 


Tn 
DP 0D 2 Y — 2 


—— gh —ͤ— — — — 2 2 — * 


g prob. 26. 12 the e Fin le A B c, eiven the : 
ee A 36%. 40, the Angle at C 60? 9 „ and the *. „„ 
0 0 85.6, 77 find the other two Sides, => . | 
| Cinſflrufion. Draw the Baſe AC B „„ 
it Pleaſure, and ſet off from te 
ſizgonal Scale, by the general Rule, 
Frob, 19, the given Length 85.6, 
dom A to C; then, by Prob, E:. 
Sake an Angle of 36“. 40 at A, f — 
Ind an Angle of 60% 51” at C, % io el N 

Ind ar] Meeting of theſe two Lines in 3 completes the 1 
Wage, . 

| When two Angles ot any Triangle a are | given, their Sum, „„ 
eing ſubtracted from 180, leaves the third Angle. Therefore, 

this Caſe, 97. 31, being ſubtracted from 180, leaves 

2, 29“ for the Angle at B: Hence we have the Angle act 

oppolite the given Baſe, and the Angles at A and C oppoſite 

E required Sides; 3 which ny be found ld the fr ys 5 
dlows: 


Ner- 


Ne — 
4 * — 
N 
— SS 
— —— — — 


Me IIS ans 
>. — 


e 
"IN 


the Sine of the PEO at eB, 82. . «29's J 0 Ar. o. 003748 -_ 4 
to the Baſe A C, 85.6, . 1.932474 

is the Sine of the Angle at A, 35 4⁰ 3 1 8 _ 9.776090 

J the vide B C, ST: 55, ; ws. e 1. 712312 
the Sine of the Angle at B, $29 20% „ oo. Ar, O. 003748 - 8 
to the Baſe A C, 85.6, — 1.032474 


: is the Sine of the Angle at G 60% E sr. 5 2 9.941187 
the 0 the Side A B, 74 1 — | 5 5 1. 1.877409 = 
de Sides B C and A B may be meakured OY the FO | 


(hm * Prob, 19. 8 | 9 0 : 


Th 


2 MATHEMATICS. 
But in this Caſe, of two Angles and the included Side given, 
if the included Side is not the Baſe, it will make ſome Dit. 


ference in the Conſtruction; therefore, in the T riangle ABC, Pol 
the Angle at A 362. 40”, the Angle at B 80. 20 and i th [ 
Side A B 75.4 given, to find the other two Sides. . and 
Conſtruction. Draw the Baſe Ä B 1 —— 8 be f 
at Pleaſure, and on any Point aſ- »˙»ku fy 
ſumed, as A, make an Angle of _ Ast 
8 * by Prob. 8; take 75.4 | | tt 
© from the diagonal Scale, by the -& | 00 1s 
general Rule, Prob. 19, in the A. 1 
Compaſſes, and ſet it from Atto To 
ZB; then, by the ſame Prob. 8, mids an > Ag of 82 271 
at B, and draw BC till it interſecde the Baſe in C, and the As t 
5 Triangle i is completed. W 7; 0 
 __ Here we have two Aneles given, whoſe 3 being ab- 5, 5 
tracted from 180°, gives 600 51“ for the Angle at C; by Bi 
which the * Sides may be found 1 the 2 _ To t. 
25 follows : e 1 5 
e Th 
1 As the Sine of the Angle at c, bos. 57, „ co. Ar. 0, _ Rule, 
Is to the Side A B, 545+ 1.8773) 15 
do is the Sine of the "Angle at A, 365 0 405 „ 2.725% 1n « 
; To the Side B O, 35. 55, 5 1 _ . 1 Lon the gi 
— a the Sine of he Angle at & bo®. r. bY Oi Ar. 0. .o5881 439 
Is to the Side A B, 75.4, — — 16% and the 
dio s the Sine of the Kage at . 82 2 „ — _ 9.996228 Coy 
5 To the Baſe A C, 85.6 — . oy 1.032 % Plc: 
Iyͤbe Side BC and Baſe A c may be meaſured by the £108 med, 
5 Rule, Prob. „„ 26 be 
| tt ule, ! 
. 27. tn 8 n T; "TROY A B Cc cm Co 
: Babe. AC 85.6, the Angle at B 82® 290 „ and the 7 es 
| "Bo «KT; T8 find the other two Sides, Ee . 
1 Coꝛnſtruction. Draw the Baſe AC, . i B _ 
_ from the diagonal Scale ſet off SL = © 
85.6 from A to C; at C, by Prob. Ae the A; 
85 make An Angie of 60 51 * "os 
then the Angle at A, being the : 
2 


| Supplement of the Sum of the other 
two Angles to 180%, will be 


| M's bal 5 * the ſame Prob, 8, make: an | Angle of . 


| Point B, and the Triangle is completed, 


| be found by the firſt Rule, as follows : 2 


And, 


Rule, Prob, 19. 


and the Angle at C 60. 51, 


ConflruGion. Draw the Baſe AC 
it Pleaſure, and on any Point a- 
ſumed, as C, by Prob. 8, make aan 
langle of 60 31 ; by the general _ 

Rule, Prob. 19, ſer off SLND 
CtoB; at B, by the ſame Prob. 8, A £_ 

Mace an Angle of 82. 29', the * 


ill — the Baſe | in A, and the Triangle i is completed. 


aner Fake, VE. the following Froportion. 3 - He 


Plain Trigonometry. e 227 
it A; 5 draw the Line AB *till it interſects CB. in the 7 


Here having the Angle B oppoſite the known Side A c, : 
and the Angles A and C oppoſite the required TOY! Py _ - 


| As the Sine ar the Angle at B, 822 2 29", „ Co. Ar. a 5 
b to the Baſe AC, 85.6, — — = 1 932474 
| 0 is the Sine of the Ange at A, 300 40 3 9. 76000 


To the Side B 0. 57. 55, . _ . 1.712312 


As FR Sine of the Angle: at eB, 829 F 20 5 Co. Ar. o. 00 740 Ty 
[Is to the Baſe AC, 85.6, AO 3 1.93274 
$0 is the Sine of the Angle at c, bo? . 35 „ = 941 187 


To the Side A B, 7 5. "XY — 9 5 5 1.877409 0 - 
| The Sides B c. and AB may be meaſured iy the —— . 


In this Caſe, of two > Ks od 4 an e Side given, "i 

the given Side is not the Baſe, the Conſtruction will be ſome- 

what different; therefore, in the oblique-angled Triangle CI 

ABC, given the Side B C 51. 56, the Angle at A 355 40 . 
to find the other Sides, . „ 


. 
! 


puppiement of the two given Angles t to 1805 5 400 hs BA 5 


"Pp we have the Angle A oppoſite the EI, Side” B 0. . 
de Angle C oppoſite the Side A B, and the Angle 3 e 1 
Wplement of the other two to 1802, oppoſite the Baſe AC, 1 

de other unknown Side; which may be both found, As | in x the | ; 


6 2 2 I 45 Az © 


—ͤ—ͤ—U— ͤet' — p — — — 
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— the Sine of the Angle at A, 36 40“, Co. Ar. o. 22300 
Isõ to the Side B C, 51. 55, EL 
o is the e at C, 609 „„ 2 


2 


5 "And; „ 5 

N As the * of the Angle at A, 35 go' 8 00 Ar, 2 470 
Is to the Side B C, 51.55, N 1.712229 

5 80 i is t the Sine of the Abele at B, $29 20 1 KF: 990251 


EGG ADS - =: 1498 


The Side A B and Baſe A 0 my. be meaſured * the Lon 
Rule, Prob. 19. 


. 28. In the Aera Triangle A B c, given th 
Fo Side BC . 56, the Side A B 75.4, and the Angle at 
e . 40“, to find the Baſe A C, and the —_ at 'B on G 


RE Conſtruction. Draw the Baſe ac 8 
. 5 at Pleaſure, and on any Point a-. 
ume, as A, by Prob. 8, make an 
No Angle of 36% 40 3 take 75 4 
from the Scale, by the general! 
Rule, Prob. 19, and ſet from A A. PERL. 
d N then take £3.56 from je 
Scͤcale, and ſet one Foot of the Compaſſes i in CY and with th 
bother interſect the Baſe in C; . draw BC, and W 4 
8 Triangle is completed. 5 


Here we have the Side B © 1 the FRY 1 at h 
= and the Side A B oppoſite the unknown Angle at C, whic 


may be found IF; the following e. according to th 
firſt Rule: VV 


PCC Co. bag 

3 to the Sine of the . at A, 30 40”, — 9.7760 

80 Is the Side ASD; 75 4» 55 N TP. £ : 1. . 77 

. 5 1e the Sine of the Angle at 6 bo® .51', , 5 9 94173 


Having found the Angle at 2 a 1 at 5 is found 

be 829, 29“, by ſubtracting the Sum of the other two Any 
from 1809, both Wen — be ee 858 Prob, 931 th 
- for the Baſe AC, . 


| A; the Sine of the Angle at A, 369 +40" „ Co. Ar. 0.223010 


— — 


hob. 19. 9 95 OR ; 
But ine” it is to be bel, that this Cate, vhs two 


| of two Solutions, 


| Comſtrultion. Draw the Baſe A B, _ 

| and ſet off 45.3, by the Scale, from OE 
A to B; then, by Prob. $, make” oo 
| an Angle at A or 3 

| draw the Line A C to a convenient 2 

Length; take 34.6 from the Scale, A2 
| by the general Rule, Prob. 19, in 


interſect the Line A 2M which it will 30 both in C and D 


wol be the Side ſought. 


Cinſtruction. Draw the Baſe-Line e 
AC at Pleaſure, and from the dia 
ponal Scale ſet off 85.6 from A 88 

C; make an Angle at A of 36% 0 
by Prob. 8, and draw AS; he: 
uke 75.4 from the Scale, and ſet it Ax ͤ— 
from A to B; laſtly, draw the Line 
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| 1; to the Side B C, 51.55, „F. 
d the Sine of the Angle at B, 825 | 290 "Wi : 8 


To the Baſe AC, 85.6, — 13239 
be Baſe A c may be meaſured by the T nog Rule, 


—— 
> 


Sides and an Angle oppoſite one of them are given, is an 
| ambiguous Caſe, and admits of two Solutions, unleſs, as in 

| theſe Examples, the Side oppolite the given Angle is longer 
| than the other given Side: This will appear by the Conn 
ſtruction: For, if, in the Triangle AB C, the Baſe . 

| the Side BC 34. „ and the Angle at A 40. 20“, were given 
to find the Side AC, and the two Angles B and C, it 5 | 


| the Compaſſes, and ſet one Foot in B, And Wich the 1 55 


E whence it becomes uncertain whether the Side A D or A "7 
W | the true Solution, which can only be determined by the Cir- _ 
| cumſtances of the Triangle: For, if the Angle at C was to 
be acute, it will be the Side AC; but, if the Angle was to 
| be obtuſe, as the Angle D in the Triangle A ut B, then A wg 


"Fro. 29. FR the 1 Triengle A B c, given "th : ” 
dide AB 75.4, the Baſe A C 85.6, and the included Angle at 
A, to find the other two Angles B and C, aud the 80 ide B 8. 5 


0. and the Triangle is completed. „ ONT, Here 


ODE Gan ꝙ—i 2 ih Ad Ln os Ct EM Fino —ͤ— —-—öj — -— 
. Fs Rn Ire ord —— — - fl 
x E : . 


r . hs : =4s er HH ee n = L yore Cann ==zx6 
— — —TUUb„%7ꝛPd - —— . a — On wer « : By on, _ N —— . 4 v - . 122 
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r Soya. 
— tc 4 pri, nope f fn ton 
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- q — nog inns 
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e 


— 


Ea. - 
— 
— wg 


5 Angle included between them; and, therefore, this Caſe oy 


” ſecond Rule, Page 224. 


my As the Sum of the two: Sides, 161, 


23 MATHEMATICS. 
lere we have given the two Sides A C and A B, with the 


Hot be done by the firſt general Rule, as neither of the Side 
is oppolite the given Angle; but muſt be ſolved by the 
_ Now, as the three Angles of every 

Triangle are equal to two right Angles, or 180, the „Angle 


a at A 36. 40“, being ſubtracted from 180, leaves 143. 20“, 
the Sum of the two unknown Angles B and C, Half of Which 


is 71. 40“; and Half their Difference may be found 7 the 


DE following Proportion, e to the faid ſecond Rule: 


Co. Ar. 7. 70 


1s to their Difference, 10. 2, — ä 
: So is the Tangent of the Half-Sum of the 
unknown . 719. 49's 


: To the Tangent of Half their Difference, 100 Py N 5 2. 228146 


=—_ =Wq to the Half-Sum Py the oaks. As B and c Hal 
=: hair Difference is added, the Sum is the greater Angle; and, 
| uf from the Half-Sum the Half-Difference is ſubtradted, th 
ON Remainder | I 5 the leſſer of 93 two unknown POO i”, 


155 40 Har Sun. 
. Half-Diffence. 


* 


32 5 . 29, greater Angle. 5 


| 60 51 kſſer Angle, 5 


e . the WY side is 9 9 PR to the 
greateſt Angle, the Angle at B muſt be greater than the Angle 


„ atC: And, having found the two Angles B and C, thc Si 


5 B C may be found by the following Dees as at Prob. 27 


5 oy the Site: of the Angle at 3. 82 8 29 , Co: Ar. 0, ,0037 74h 
Is to its oppoſite Side AC, 85.6, To. 1.932474 
do is the Sine of the Angles at By: 360. 40 3 1 941197 


. To its oppoſite Side B 85 51. 56, 


Which may be meaſured by the 9 0 Rule, 
- and the Angles B and C. may be meaſuted by Prob. 9 9. 


1 00 


1. O08 boo 
+ 10. 470 


| . "4; 87749 
Prob. 193] 


| two l 
| feren 
| to thi 
As t! 
| 1s to 


[To fl 


r 


Hal 
| Baſe, | 
| being 

ment | 
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Prob. 20, In the ebBqne-anghed Tul AB C, given the _ | i | 
| 0:4, A B 75.4, the Side — 51 56, and the Baſe A AC 85, 6, BO | il 
| to find the Angles, © 1 1 
Cionſtruction. Draw the Baſe A C, e "©: 1 
nd ſet off 85.6 from AtoC; take % Tl — 
75.4 in the Compaſſes, and ſet one 
| Foot in A, and with the other draw 
| an Arch; then take 51.56 from the 

| fame Scale, and ſet one Foot of the 

| Compaſſes in C, and with the other 
| interſect the former Arch in B; from B draw Lines & to F and 2 
C, and the Triangle is completed. 1 
Here being no Angle given, this Problem in be ſolved by - 

| the third Rule, in the following Manner: Place one Foot of 

| the Compaſſes in B, and extend the other ſo as to take in the 

| ſhorteſt Side B C, and draw the Arch CE; from B let fall 

a Perpendicular on the Baſe A C, which will divide it into 
two Segments, CD the leſs, and A D the greater, whoſe Dif- 


| | ference is A E; then by the ee Proportion, — — * 35 
: | to the ſaid third . 5 e = | 
i * the Baſe A ©; 85. 55 - Co. Ar. + 8.067526 0 
| Is to the Sum of the two 1 a 606 2.153667 
| $ 1 is the Difference of the Sides, 23. 845 — — 1. — 27 306 
To the Difference: of the Segments of the Bak 8 5 
| or A E, 35: 350. — 5 1, 540 499 85 


Half the Difference of the Saas. þ being added to „Half 5 5 
| Baſe, gives the greater Segment A D ; and Half the Difference, 


the being -— Tom: Half the Baſe, "ous: the Toner or 5 
ae nent 0 D: | 
ide 2.8 Half the Baſe. 


17; 7.679 Half the Difference. N 


| 5 25 greater Segment AD. 
107 2 5: 12 keſter Segment 0 D. 


o his, The Baſe A c is . — g5 5. 4. 
Subtract A E [x _35 359. 


Remain EC — 50.41 3 


Eh : The Sum | is A D, the greater Segment, . — 60 479 as s bel 


at D, in each of which are given the Baſe and Hypothenuſe to 

i 'the other Parts, which may be done in the following 

Manner: Fut, "Tor: the "POO at B in the . 
. Triange A B D, 


t ew. 10. 
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. as ED is equal to DC, therefore the Half of 50, 2, 
or 25. 12, is D C, the leſſer Segment: And as ED is the 


fame as DC, that i PP 
If to that we add AD, 00. :- 35. 359 


Thus is the oblique-angled T riangle AB c divided into two 
right-angled Triangles, ABD and CBD, both right-angle 


As the us A \B, 7 5. „ — Co. Ar. 8. g Circle 

5 80 is the Baſe A D, bo. 48, 85 Fr 5 5 781612 int 
'To the Sine of the Angle at 5. * 200 „ 90420 ee 
e The Angle at A is 5 40" > being the Complement > P the 
| the Angleat B to 9b. bs 
5 -1 
Then for the Angle at Bi in the rght-ange Triangle CBD, « $0 F 


As the Hypothenuſe BC, 31 06. "C6. Ar, 8. 287770 i E, t 
Is to the Radius, — „ 10. — nl bos, 
EET, 80 is the Baſe D 5 25. 12, TT OM 1 .400010 As the 


. 1 295. 9 to go“; and the Angle at Bi in one Triangle, being 


— 


tha 


— 


5 Is to t! 
. To the Sine of the Angle at B, 29? Ty „ — WT 790 0 is th 


| Whence the Angle at c is 60 51, the Complements o the 


. a added to the Angle at B in the other, is 82“. 20. The ip Havin 
Angle at B in the oblique-angled Triangle ABC and the the 
Angles at A and C being found before, the Solution a th We Tria 


_ Problem i is finiſhed. 


5 meaſured * Prob. * 


3 As was Fremen! in At. 60, 


, rea of 
To prove the Truth of the Calculation, the Angles my es the 


. in this. 1 5 EY 1 3 to the 
7 Reder how to conſtruct the Triangles from the Parts given, 
and to find the required Parts by Calculation, I ſhall now 7 

the Uſe and Application of Trigonometry, and firſt in finding 

the Multipliers for computing the Areas of i n 


Ws 


Prob. 3 I. To fr the Area of any regular Polygon. 
| Rule. Þ irſt find the Center of the Polygon, (which may 


de divided into as many equal Triangles as there are Sides: 


L 245 and then the Area yy be found by Art. 56. 


jo find the Area? n 
Divide 360, the Deen in a 8 7 5 B WE. 27 ( 
Circle, by the Number of Sides in -r 
ſthe given Polygon, and the ye OE 


tient is the Angle at the Center of / \./_ 
lech Triangle, which in this „„ . EY 

; ample is 60%, the Half of which **\ „T, 
is the Angle FOG 30% In \ 

| lie right-angled Triangle F OG, MN; 
pight-angled at G, whoſe oppoſite | 33 
ide F G is 5, being Half the Side 


les the Area of the given Hexagon, | 


8. 8.66025 the Length of G 9. 
= the Length. of F. G. 


45 30125 Area of the Triage FOE 
12 NVöç 


i RY 
, — 


259 507 750 Area of the Hexngon, 
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readily be done by Prob. 17) and draw Lines from the Center 
to each Angle of the Polygon; thus will the given Polygon 


A Perpendicular, being 4 fall from the Center to the Middle 

lol one of the Sides, will divide the Triangle into two right- 
[angled Triangles, in which will be given the Angles and one  _ 
dide to find the other Side, which may be done by wb. " ER 


Em. 1. The Side of the Hexagon ABCD EF being 1 to, 1 . 


FE, to find the Perpendicular G o, a the 1 „ | 
F 60 „ being the Complement of the ge at O to.90%. 


le the Sine of the Angle at 0. 30? 5 Co. Ar. o. 301030 5 
Ito the Side FG, 5, — o. 098970 
do is the Sine of the Angle at F, 605 „ 5 1 9. 937 * : 


To the Perpendicular G o, 8. 66025, 3 ©, 937537 = | 


— — 


— 


| Having found the Perpendicular! G 6.5 if that is multiplied Ve 

the Side FG, the Product will be double the Area of _ 
be Triangle FO G, by Art. 56, that is, it will be the 
irea of * Triangle FO E, which, ng: e 1 ©, . 


* : e 
— . a — 
— It —— = >> "=? 
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ſo is the Area of the given Hexagon to the Area of an Hex 


8 of their sides. 


84, to find the Perpendicular FO, 
_ oppolite the Angleat D: Wbence, 


234 MATHEMATICS. 
This is the Area of an Hexagon whoſe Side is 10; therefore, N 


to find the Area of an Hexagon whoſe Side is 1, the Pro. dual 
. portion muſt be, As the Square of 10 is to the Square of L of | 


| whoſe Side is 1; ſince all Rane Fi e are as the Squire 


. 100 is is to 1, "i is 259. Wye.” 255 - 100 
1000 2 59. 8075 (2.598075 the Multiplier for finding te 
Area of an Hexagon in the Table, Nie bo, In 


Thus the Area of any regular Figure, whoſe Side is 1 rea 
1 5 being found, is a Multiplier, by which the Square of the Side Jem, 
of a like Fi igure being e the "FORE. 1s the {Area 


the Figure an 2 = Pro 

Exam. 2. The Side of the Pentagon ABO D E ing Tf Fr 1 

5 to find the Area? _ - Kom t 

For the Angles at the Gan „„ EE. +. 

5 5 360⁰ being divided by 5, the Num © Ie 4 

ber of Sides, give 72, the Half of -— owe 

which 6 the Angle DOF 36, -—T | ar 

whose Complement to go is the EE O - ich 

++ Ange: O DF 540; therefore, in -/ ibn: 

a right-angled Triangle DO 8 N | e. 1 N . Angle 

rigght-angled at F, are given the 5 is 1 th 
Side DF 5, and the Angle at D | 


bY 7 * Which 


77 
As the Sine of the Angle at O, 36, co Ar. _ Ire, ar 


Ez Ts to the Side DE, 5, ” 2 _ FI 


, S Is the dine of the Angle at D, 540 5 — 9.9% Prot 


5 55 til 
1 To the Perpendicular FO, 6.88191, 5 TE odd 77 
Which, being multiplied by the Side DF 5, gives! Quadray 
ies of the Triangle DOC; and that, being multip 
by 5, the. Number of dee ad oo | che Area a 
5 Fentagon: Y 46 
6. 88191 Length: of Fo. 
+ Length of D F. 


3+ ee 55 Area of the Triangle D 0 ic 


eis Area of the Pentagon. | 


Plain Trigonemety. „„ I 


Now, as ; 200, the Square of 10, the given Side, is to the — 
[Square of 1, fo is the Area of the given Pentagon to the Area „ 
of a fa Pentagon whoſe Side i is 1. : 


—A— —²ð˙ 
—— — 


—— —4a44ů 
7 ——2 > Dt. — — ——I— ä— 
Ce Mee ee A ASSES 
—— —— 
IG — — 


As 100 is to 172. 04775. 


— 


00 2.0 l. 204 the blade for the Pentagon 5 
; a) x 7 4775( 7 77 : in the Table, Art. } atk LEE. 


_— 
9 — 
A BSE Pie” > 0a 
—— — — 
ä — — 


— 


— — 


bs the next | Pics. I ſhall iow the Uſe of Trigmomatry | 5 I 
meaſuring the — of e or the Diſtance . e | 


lem. 


* — po — 
es > —— —— 8 a 
- - — —— 


Ware — —— 


. 
—— > © — 


= 1 


2 5 * 
2 EEE ene ů 
—_ 


3 


Pub, 32 T . the High 1 the Tier A B. 


— . —_— 
— 
— — — —⅛ 


At any convenient Diftance 
from the Tower AB, as at 
C, with a Quadrant take” 
tile Angle to the Top of the Do Rs 
Tower, which let be 37%.30's 

bafure the Diſtanee GD,, © 

which let be 39.7 Feet ; and, es 

When you have taken the PL 

gle at C, meaſure how ET _—E—— 
high the Center of the Qua- od ER. 

Wrant was from the Ground, e 

ich let be 5. 6 Feet. LS 


7 conflrut the Fes ure: 1 the: Thaw cd at Plots. +: "108 
lure, and ſet off the bins Diſtance 39- 7 from your Station. „%%% 
tC to the Tower; at C make the given Angle 375 EEE W 
Prob. 8, and draw CB; at D erect the Perpendicular „„ 
tll it meets the Hypothenuſe i in B, and continue it downward 
0A; make D A 5.6 Feet the Height of the Center of the 
Quadrant; draw G. 5 parallel and equal to D A, and draw _ 
A equal to C D, till it meets B D continued in A3 3 thus 8 
jill A B be the Height of the Tower. 5 
Now, in the right-angled Triangle C BD, "hens: is | given, 5 
kendes 3 right Angle, the Baſe CD 39.7 F cet, the Angle 
C3 "+ 30s and. the Angle at B, the Complement "of . 

579. 2 to 90, iz. 52 30 , 0 And the Side B D, op- AT 
paßte the Angle at A3 which ay be Land Me. the following 
[portion ; 


5 


— — —— A —.— —— 5 * 22 r — — 2 5 — 2 - . 


8 
" OT — 
TED 


ls to the Side C D, 49.7 


= = Dn Level with the 


5 | even with the Top of the Object, ET” 
and the Angle C, being ihe ie. 
Mo * 15% fo that we have — 5 


Side AB, 8 the Angle f B, to o find | 


8 b completes the right-angled 17 Pg. C A B. "Then, 7 


8 Is to its oppoſite Side A B, 59.4, „ 1.77780 


236 M AT 1 E N 4 7 1 0 S. 
As the Sine of the Angle at B, 52% 39's 00. Ar. 0. 100835 


— 15590700 
dio is the Sine of the Angle at " 37 A 305 923 — 3 784400 


| To the Side BD, 30. 4% 5 — e 1. 483770 


. To which adding the Height of the Cinter of the Quad 
5.6, it gives 36. 06 F for the ONT of the Tower AB 
1 5 rom the Ground : 


30. 46 B D, bs Culenlation, 3 9 
5. 6 Cc c. the meaſured Bagh of the Quad 
equal to D A. 


"3 o6 Height of the Tower. 


prob. 33. „ Heving the Height Sa any given Ohjen, A B r9. ty 
i Hat, to meaſure how 1 it is to a Tree at C, growing on 3 the 
iſe of the given 2 3 


| Keep the Center. f the Quadrant 5 : : 4 
and meaſure the Angle B 75 be * a 5 1 Ong ; 


55 plement of it to 90, will 3 : 5 


tte Side C A. . 


5 Construction. NOR the Baſe-Line c TY at Plies 

"which, at any Point, as A, ere&t A B perpendicular to CAS] 

lay 59.4 from A to B, by 'the general Rule, Prob. 19; at! 
make an Angle of 51.45, by Prob. 8, and draw B C, whic 


As the Sine of the Angle at c, 38 1 15 7 co. Ar. o. 20824 
55 Sol is the Sine of the Angie at B, 315 45's 5 9 8 9. 89504 
To the Side Ca, or Diſtance of the oi, 7 5. 355 , 1.970 


"Broke 34. To * the Height of an inacceſſ Je 2 AB 
that is, where the Diſtance between the Station and the y Za 
the Oh es cannot be meaſured. 1 


Plain ra, e 


At any convenient Diſtance, as 
at C, on the ſame Plain with the 
Object, meaſure the Angle at 

to the Top of the Object, which 
let be 31% 25”; then meaſure 
the Height of the Center of the 
Quadrant from the Ground, which (,__ 
ſuppoſe 4.0 Feet ; and then ea. 
ſure, in a right Line from C to- 


| ſuppoſe 36.5 Feet; here, holding the Quadrant the ſame 


Obje&t 525 410 


Conſirułt ion. Draw the Baſe-Line c E at Pleafure, on | 
| which lay 36.5 from C to D; at C, by Prob. 8. make an 
Angle of 319. 25, and draw CB at Pleaſurez at D make 
an Angle of 52%. 10”, and draw D B, meeting C B in B; 


conſtructed. 


the obtuſe Angle DE 127% 50%, being the Supplement of 
the Angle B D E, or 52. 10“, to 180% therefore tbe 


ban 180: 
mz. 50˙ 1 CDB. io. o- 
IF 7 25. oye BCD. 2 ; . 
" 5 . 5 20 8 45 Angle CBD. 
3 the Angle at B 20% 47 8 the known Side RE 
| CD * 5, and the 5 at 0 & ac IF e the ä — 
5 bence, . . ! | 


a the Sine of the 1 at B, 202 45's 1 On Ar. 0. 0450640 + 
B the Sine of the Angle at 5 30 . 25 en 9. 717053 


— - - . —___ 


wards the Object, any convenient Fine as CD, 1 


Height as PAN meaſure the Ange 1 WF to the 1 of the . 


| from B let fall the Perpendicular B E; make Cc perpendicular 5 | 
to CE, on which lay 4.90 then draw c A parallel to E.; 
and continue B E till it meets c A, and the Fn is — 


Now, in 1 e Triangle c 'B D, are e known | 15 
the Side CD 36.5 Feet, and the Angle at C 31% . 


Angle C B Di is found by. en we Sum of the other two - 8 


bs to its oppoſite Side CD, 36.5, — 1.562293 


To its oppoſite Side BD, 53 7 —— 1.729986 : 5 


the Hypothenuſe D B 53.7 oppoſite the right Angle at E, and 
the Angle at D 529 100 e the As og m_ BE; 
1 therefore, | | 


1 the Center of the Quadrant at the Time of Obſervation, 
| af to that is added 4.9 Feet, the Height of the Quadrant, it 
A 47 3¹ for the e of the . above the 


EC : at D, with a Quadrant take the . 
. Angle A DG which ſuppoſe” © 


8 38 30“; and then meaſure the 
Diſtance from J at De #1]: 
to the Baſe of the Object at C, 8 | 

which ſuppoſe 48. 6 F „„ 


Line D C at Pleaſure; at D, by VVV 
Prob. 8, make an Angle A D C of 50%. PL 1 * AD; 
at the ame Point D, make an Angle BD C of 389 300. and 
draw DB; ſet off, by the diagonal Scale, on the Baſe-Line 

4388.6 from D to C; at C erect a Perpendicular, which, being 
drawn to meet D A and DB, completes the Fi u ; for AP 

23 is the e of the Object above B C. | 


5 are given the Angle CDA 50 . 560 R the Angle at A, being 
the Complement of that to 90, 39 12 and the Side 10 
48. b. to 114 the e A . AF : 


"- MATHE MATICS. 
Now we have, in the right-angled Triangle D BE, tha 


As the Radius, | — 5 — — 0. 5 


** 


18 the Hypothenuſe BD, 53 7, 9 95 i 172596 
9 So 1 Is. the Sine of the Line, as at D, 52⁰ 5 100 gy. 3 897516 


To 0 its oppoſite Side BE, 42 41, ſol — JF 627 552 


Thus having found the Side B E, the Height of the Objed 


Plain c As. 


| Prob. 3 5. 2. afar the oe 4 A1 p abou the Ons Bc, 


At any convenient Diſtance,” a 


9.565 * z take the Angle BD 4 n 


| Conftruftion. ; the Baſe- | D- 2 


Now, in the Triangle D A C, achte at CG too 


| Plain 7 rigonometry. 239 


ks hs Sine of the Angle at A, 30 45 18 e Ar. 9.400 50 5 
Is to the Side D Ls 48. 6, gi — "INE 
$01 is the _ of the Angle at D, 50⁰ 86 ry _9 890093 : 


To the Perpendicular A c, 59. 87, — 5 


1.777236 
And, in the Triangle DB C, there are given the Angle 
CDB 382. 300 , the Angle DBC 512. 30”, found by "5 


tracting 389. 300 from 5 and the Baſe DC 48.6 6, to find . 5 
the Con B: 


hg Side DC, * 


— 1.686836 1 
50 is the Sine of the Angle at b. FI 30, „ = | 9. 704149: 
To the Perpendicular B 0. 35 65, ; 5 __ = 1,587 241 
Now from 59 83 the Height of A c, 5 
Take ed 6 St the Height of BC. 5 
_— | (required. | 


21, 18 Height of A B above B C, as Was 


Tus Otj ect . acceſſible, that is, dich als he. come Y 
at, ſoas to e the Diſtance of the Station from the Foot 
of the Object, one Station is ſufficient : But, if any Obſtacle 
lies in the Way, ſo as to make it inacceſfible, it is neceſſary 
| to have two Stations, as in Prob. 34; and the Center of the I 
| Inſtrument ſhould be kept at the ſame Height, while each of SI. 
the ' Angles is meaſured at each Station, : "i 


Prob. 36. 7˙ meaſure the D n an 720 05 ln, To, 
A and B, when you. can . 1 . the Station | 70 one If f 
thy O het. „ 
Take a Station at a convenient 5 : = „ 
Diſtance from the Object, as C, and e 
obſerve the Angle C 70. 560: E . 
either of the Objects is acceſlible, mea- 
lure the Diſtance from your Station to 
the acceſſible Object, as ſuppoſe C "Pp EE VN 
49.7 Feet; if you cannot meaſure to 2 1 
| the other Object A in a right Line, 4 „„ — 
© to it, oy take the Angle at A, e 
which dere will be 50%. 10“, and Then the Angle at B, which 5 
5 the ' Pupplement « of the other two to 199; „ will be 5895 3 


Corftruztion wy 
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440 MATHEMATICS. 


the diagonal Scale 49.7 from C to B; at C, by Prob. g, 
make an Angle of 70%. 56', and draw CA; at B make 
an Angle of 58. 54, and draw B A, meeting C A in A, 
vrhich conſtructs the Triangle c A B, and AB is the Diſtance 


required. 


and the Side C B 49.7, to find the — * or — = EG 
N of the two Objects : Whence, | 7 Oey 


=: the Sine of the Angle at A, 80. .. 10% , Co. Ar, 0. 114600 
Is to the Side C B, 49.7 4 1.696356 
- 80 is the Sine of the — at S 70* 50“, 9. 975496 


5 To the Side A B. 6x, 17.7 the Diſtance of the 


from C to each of the Ohjefts A ond B., to Hut the D Yan 
. between the Objefts themſelves. —_ : 


on, "Angle A Ch 59“. 30“; and . 
maeeaſure the Diftance C B 49.2 
Feet, and the Diſtance c A 51. 7 oe 

TOO 1 NO 

>> TOOL thaw: the. right | 
f Line 


IO - Angle of. « 50 We, . and draw” A es 
CA, on which fer off 51. 7 from * 5 b 
00 A; then draw A B, meeting CB i in B, and the b Tru 
ABC is conſtructed, A B being of Diſtance required. 


1 8 side BC, and the included Angle at C, to find the Baſe AB; 
which may be done ww firſt finding « the N Age b 
RE. Prob. 28, as s follows: 1 e — 
1 x 100. 2 Sum of the Sides.  F20:: . 30. | Sum of the Ay 


ns Diff. of the Sides, 6 1 Half the Auge, 


nine Draw the right Line C B, on which lay from 


In the Tilingle AC B, there are given the three Angle, 


Objects And B, — — ee 


Another ele tak 4: am at c, tad can a 


With the Inſtrument meaſure . : a e 


B, on which 5 from C to 


H 3 = 


In the Triangle AC B, there are given the Side AC, the 


. I 


Nev 


| Now, 


Js to their Difference, 2. F 
| $0 is the Tangent of che fal: Sum of the un- 79 
own — 609. 15 „ — 


To 60* . 15 the Half. Sum of A and B. 
Add 2 8 the Ha Dieren . 


"62. - 44. greater Angle B. 


— 


P 


"6 46 keſſer Angle A. 
| Then, ms 


[To o the side A B, 50.74 " the Diſtance of the 


it cannot be come at. 1 


n any Place on the fans Pics „ 
with C place a viſible Mark, as B, 
land meaſure the Angle AC B N 
18". 20" ; meaſure the Diſtance 
BC, which ſuppoſe 76.35 thn  — 
with the Inſtrument take the Angle „„ 
[BC 36%. 10 F 1 — 


le Diſtance fought. | 


| Plait T — l 
hs the Sum 4 the 1 given Sides, 100. 9, — Ar. 7.996109 


| 1 10.242948 


; To the Tangent of Hall their Difference, 2 20 . 8. 636997 


| hs the Sine of the Angle at A; 679 . 2 Co. Ar 0.07 1280 1 
1s to the oppoſite Side B C, 49.2, — 14.691983 
| Go | Is. the Sine of the. Angle at TG 59. 300 * - 9. 935220", _ 


Othees A and wn. ese 


| Prod. PY Tn SN, FS Dies FATE an Oli _ _ 
A from any Place, as C, ns: * Ps Y . 8 8 


Cats Draw the Baſe-Line B C, on which laß 
1.35 from C to B; at C, by Prob 8, make an Angle kf 
N.. 20“, and draw CA; at B, by the fame Problem, 
make an Angle of 36 100, and draw B A, meeting C A. . 
A, which conſtructs the Triangle B c A, a and A C is 


| Now, = 


„ 1 4 1 MATICS. 
Now, in 1 Triangle B © A, there i is giyen 


36 . 10” the Abe at B. 1805 00 
e + 20 n 124 + 30 Toa 


=. 


3 : —_ 1 


1255 * 30 e 1 85: 3⁰ the Ange a A, 


" Whindd, all the this Angles and the Diſtance B o bein 
e the Side A C, or the 3 of the — A from 
C, may. be found thus : N 


A the 1 of the Autos at 45 3 5 5* A0. I 05 Ar. 0. a 
Ilse to the Side B C, 76. 35, „ 
„ So is the Sine of the Angie: at B, 555 ; no” hn — 9.770952 


5 To the $i te A "I 25 8 72 s — PIE. 41246: 


Of SunvnviNG 


2 \U RV E Y I N G, or "Makati 9 Land, TY In 
taking the Dimenſions of a Piece of Ground, as a Field, 


EC laying it down in a 23 or Map, and finding the 
. Content! in Acres, Roods, & c. 
Ihe firſt Part of theſe that is, raking 1 Dimenſons 
conſiſts of two Parts; firſt, taking the Angles, and then 
meaſuring the Diſtances: 'To perform which ſeveral Inſtu- 
maents are neceſſary, as a Plain-Table, Theodolite, Semicircts) | 
— Compaſs, and a Chain, allo a Protraor for plotting. 
I The Plain- Table is a Board, about fifteen Inches broad 
1 5 and twelve long, encompaſſed with a Frame, jointed at the 
Corners: From a Braſs Center in the Middle are projevd 
three hundred and ſixty Degrees of a Circle, each Dede 
being halved, and numbered at every tenth Degree, 0 bott 
. Ways, to ſave Subtraction : On the contrary Side, à Semi 
deircle is uſually projected, divided and numbered in the _ 
| Manner, to one hundred and eighty Degrees, both Ways. 
| the Table | is _ fitted a Fn to ſet it North or Sou 


\ on FIR : * —ͤ—— Em 
3 — —— — 
rene La te —y— — * 
28 a 
— —_— 


— PU PII op AI ms PAR ny wy; 


- — 
„rn. — — 


e 44 
and a Ruler or Index with Sights. The Table is fixed, by - 
4 Ball and Socket, to a three-legged Staff for a Stand, on 
which it may be turned round, or faſtened by a Screw.  _ 
Of Chains there are two Sorts, each divided into one hundred 
Links, for the Convenienty of ſetting down the Links as 
Decimals of the Chain : That called Gunter's Chain is four 
Poles, or ſixty-ſix Feet, in Length; the other is but one 
| Pole, that is, ſixteen Feet and an Half, but conſiſts of one 
2 . ( 
| A Protractor is an Inſtrument of Braſs, Silver, or the like, 
| with a ſemicircular Limb, divided into one hundred and eighty 
Degrees, ſubtended by a Diameter, in which is a little Notch* 
called the Center: Its Uſe is to lay down the Angles in 


plotting a Field. 


Totale the Dimenſions of a Field at one Station. 
Place the Inſtrument in any Station, as at O, from whence 


| Needle ſtands over the North and South Points of the Com- : 
pals, then ſcrew the Inſtrument faſt, and direct the Sights 
| to the firſt Angle, A, to the right Hand of the North and 


| tween 360 of the Table and the Index, which is 56? 20 
Direct the Sights, in the ſame Manner, to B, and obſerve the . 
Degrees and Minutes that the Index now cuts on the Table, 
which is 95%. 40” : In the ſame Manner, turn the Index to 
C, and fo on to D, E, and F, and the ſeveral Angles will be 


in 
10,1 
the 


"Ns, s 80 —_ 


all the Angles may be ſeen ; turn the Table about *till the £ 


South Line; obſerve the Degrees and Minutes contained be- 


290 


Now take the Chain and 
tains and thirty Links, or 


field. Book - 5 


3j 


112 „ dee bf; 


20 


meaſure the Diſtance O A ſeren 
7.30; the Diſtance O B 8.45 
nd the reſt as in the following Table, uſually called a 


1 4 
. 
bl 

45 

4 5 5 

1 
11 


” 0 


® * 50 4 20 4. 7.30 | = 
V 
170 . 10 6.544 
ETC 

2090 40 7.97 


4 * _ 22 — 


T protraf? or lay down the Mort. 
Diwan right Line, 28 e 
Nozð, for the North and South 
Line, any Point of which. 
as ©, aſſume for the Station; #— | 
lay the Center of the Pro- . 
tractor. on this Point, turn it!, 
till the Diameter of che Pro- ẽ̃ - Tf 
tractor falls upon the North VÞ ; 
- .- nd gouth: Line,” and-prick © 2 TÞ 
off the Angle 50. 20%, tte Nl 
„ Angle 050: 40, and; & of - * 
the reſt; then draw the Lines 
f! e 
Diagonal take 7. 30 for the ſeven Chains and thirty Links, and 
ſet them from O to A; do the ſame for the eight Chains and 
forty- five Links, and ſet it from O to B; and ſo of the reſt: 
Laſtly, draw the Lines AB, BC, CD, D E, and E F, 
which is the Plot or Plan of the Field, © «| 


277 find the Number of Acres it contains. 


Draw the right Lines F B, F C, and F D, which divides 
the Figure into four Triangles: Take F B in the Compaſſes, 
and apply it to the diagonal Scale, which meaſures 11.96 for 
the Baſe of the Triangle F A B; then ſet one Foot of the 
_ _ Compaſſes in A, and extend the other fo as juſt to reach the 
Line F B without paſſing it, which, being meaſured on the 
diagonal Scale, is 3.48 for the Perpendicular of the ſame 


, 1 , » |; 


Triangle. The other Baſes and Perpendiculars, being meaſure, 
| will be as follows, for the ſeveral Triangles = Me 


Multiply ach Baſe by. | its ; Perpendicular, and cut of five 
iz ures for Decimals in the Products: Add thoſe Products 
We and divide their Sum by 2, and the Integers in the 
Gotient are Acres; multiply the Fraction by 4, and the 
| Jntegers in the Product are Roods; 3 and multiply this laſt 


Foles or Perches : 4 EE a 
1 — 12. . 125 0 9 


PPP 2 „„ „ . - 
| r | I, 1 4900 | ne; I 
0 ONT | | 1852. 5 = = 85! 59. „„ 3 
| — ws” 8. 62499. e en, . 
: EZ 10. 6 = „ 2. 05132 
1 376550 „5 boot 
: 19635 „„ . 
nd 8.624 8 e — — 
ind 2. 95152 „ e : 
1 55 99408 _ a, = 
3 e 39 953640 | 

1 99704 | 


By which the Area appears to be twelve Acres three Rods, FT 
[ind thirty-nine ſquare Poles or Perches, 
des The Reaſon of cutting off five Fi igures in 12 Pro 3 1 
Mes, becauſe, the Chain being four Poles in Length, every ſquare 


) fol 
th 0 an Acre; and, as each of the Numbers has two Decimals, 5 


| Fraction by 40, and the in the Produẽt are ſquare : 


tain contains {ſixteen ſquare Poles, which is the tenth Part . 


the lere muſt be four cut of, according to the Rule in Multi: 
1 the Pication of Decimals, Art. 42; and then the Integers i the 
ſame Frodud are Tenths of an Acre, therefore cutting off one Place 33 


dure, ve reduces them to Acres. 
det then, as we multiplied the Baſes and Pairs 5 
gether, the Products are double the Area of the Triangles, 6 


Nr which Reaſon * we divide their Sum by 2. . e 7 oy 
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* : MATHE MATICS. 


ſttrument, at the firſt 
Station © 1, North 
and South by the 
Werle, direkt your 
Sights to I, the firſt M. 
Angle to the n 
Hand of the Inſftru- 
- ment, and oblervethe +. fon 
by Degrees and 2 wont VVV 
which is 20˙ 40 „ 8 — 
In the ſame Manner, 1 K 1 
; view all whe ſeveral Angles, which will be a as follows: 3 


' 
1 
| 
'I 
1 
| 


at the firſt Station, and obſerve the Degrees and Minutes cut 
by the Index; then direct the Sights to K and L, and ſo of 
deo the other Angles, and the Degrees and Minute: cut from 
75 this Station will be : as follows: LS) OY 


T furve the Field G H 1 K L M at two Station, 
"Having ſet the In- 


: Ne © 1 20% . TY = 
] 
"31-1; © 1 335 5 30 - 


2 Hooks POE Station; in the Field, . 3 al inter 


the Angles may be ſeen, as at © 2, at which ſet up a Staff and ] 
for a Mark; direct the Sights of the Inſtrument to that Mark, the F 
and obſerve the Angle cut by the Ruler, which is 97%. 55'; , 
then meaſure the Diſtance of the two Stations, which | is tuo the F 
. Chains and thirty-two Links, or 2.32. guy 


Carry the Inſtrument to the ſecond ae 1 ln 2 WT pendic 


Staff or ſome other viſible Mark, at the firſt Station; ſet thc lat E. 
Center of the Inſtrument over the Place where the Staff ſtood by 
at © 2, and put the Sights to the Angle they were at from 
Ot to © 2, that is, to 97? «&X 1 ; then unſcrew the Table, 
keep the Index and Sights fixed. turn the Inſtrument and Index 
till thro? the back Sight you ſee the Mark at © r, and tben 
ſcrew the Inſtrument, which will then ſtand. in the ſame 
Poſition as at O1. 


Direct the Sights to "the And 1. the Angle bee fk 
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7 protratt or lay down the Work, 
Draw a Line at Pleaſure for the North and South Line, 
| on which aſſume any Point, as © , for the firſt Station; lay 
| the Center of the Protractor on this Point, and the Diameter 
bis de Lite 02 3 prick off the Angles, and drow the Lites. 
OI, OI K, Cc. to a convenient Length: Then finding 
| by the Field-Book, that the Angle to O2 is 97% . 55, lay e 
down that Angle, and draw the Line O1, O2; take 
| from the diagonal Scale 2. 32, the Diſtance from © x to © 2, 
and lay from © x to © 2, which is the fecond Station: Lay  _ 
| the Protractor to the Point © 2, and turn it about till the 
| right Line drawn from © 1 to © 2 cuts the Angle 97%. 55'3 _ 
then lay down the ſeveral Angles at © 2, beginning with that 
which was firſt taken, and procceding *till you have taken 
down all the Angles ; draw the Lines O 2 K, Cc. till they 
| interſect the former Lines in the Points K, L, M, G, H, 
and I, which Interſections will repreſent the ſeveral Aneles of 
the Field: Then join the ſeveral Angles, by the Lines GH, 
HI, IK, KL, LM, and MG, and you have the Plot of 
the Field; which may be divided, by Diagonals drawn from 
any Angle, as G, into four Triangles, whoſe Baſes and Per- 
pendiculars, being meaſured on the diagonal Scale, as in the 
A %% ²˙ 
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Multiply the Baſe and Perpendicular of each Triangle, and 4; 
Ut off five Figures; then add the ſeveral Products, and divide - 


. * 


heir Sum by 2 „ AS in the other | Example, 0 


"648 
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8 8 —.— 4404 3 e 


Do, inns or the fd 3333 Dy * 
Ne AO - 2 ls r REG wane 
2 260 Io place 
thelnſtrument 
there, by =: 1 1 A 
Needle, Nortn kg ) Oo DS” 
and South, and 55 % Be os 
ſcrew it faſt ; „5 V Th 
then chooſe a B . 
ſecondstation, + 
RE TE LOS” 
5 there ſet up a | i 1 0 
= Oo YE ³ ß 

„„ e of your. e ä 
Anſtrument a 
bout, till thro A = 

the Sights you- Hh: 
ſee the Mark at "i 5 it will cut 10° . 300 N. E. for tbe 
ä Poſition of the Line you are about to meaſure, which ente 


* 
4 


6.48. 3 or. 8. or e þ 
„ . 3 e 


11515 2.76345 2. de 1.306% 


2. 15136 55 5 | EY 
2. 58 e 

2.947 0 
- a 85 2. ae 
„„ 40 


r 


9 1707 


4258536 2 Za 
The Area is four Acres, two ; Rovds, and thirteen rue. 5 


13 be 


275 furvey a na 1 going round i it at ſeveral bun. 8 
| Chooſe any 


in the middle Column of your Fe as you ſee _ 


et it lie 'till you have entered 


| being on the right Hand of the 


ook, as before. 


5 SN Of Surveying. 
Next lay the Chain from © 1 __— 


c 


in a right Line towards © 2, the | 
ſecond Stat ion; which being done, | 


the Obſervations in that Chain's | | 
lah, tat b,- metre 'the-|- | 4. 
S Diſtance from © 1x to a, the | 

| Hedge or Ditch, fifty-two Links; | 
E which you muſt enter in the out- 
| fide Column of your Field- Book, | |}. 
| on the right Hand, the Hedge | 


Courſe z having entered © 1, for | 

| the firſt Station, in the middle | 
| Column, againſt it put . 52, the | _ 
Offset, ſignifying, that, at the | 

Inſtrument, the Hedge ar the | | 
| right Hand is fifty - two Links | | 
from the Chain: Then meaſuring | 1 
en towards © 2, at the Diſtance | |]: 
| 3.57 you come directly oppolite | | — 
| to the Angle F, and the Diſtance | | 
| or Oifzet from the Chain to F is | 


01; therefore enter 3.51 in the 
middle Column of your Field- 
book, and . 61 in the right-hand ( 
on to © 2, you will find it to be 4.78, and the Offset. 46 
both which enter in your Field-Book, as before : 
Work relating to the firſt Station finiſhed. —— 
"Then bring your Inſtrument to © 2, 1 5 
drectiy over where the Staff ſtood, and ſend a Staff forward to 
© 3; unſcrew the Inſtrument, lay the Index on 102? . 30 
be Angle cut from © 1 to © 2, and turn the Inſtrument, . 
with the Index in that Poſition, *till thro' the back Sight _ 
jou ſee the Staff left at O1; ſcrew the Inſtrument faſt, ben 
Urn the Index about *cill thro* the Sights you ſee the Staff at 
© 3, and it will cut 2799. 45, which enter in your Field- - 
Book : Then obſerve, that at © 2 the Offset to c is. 35 ang 
n meaſuring towards © 3, at 2.31 Diſtance from © 2, the 
Oft is 63; and the whole Diſtance from O 2 to O3 is 
535, where the Offset is. 46; all which enter in your Field- 


= 7 
Column: Then meaſuring = 
'S0-is Vr 


place the Center 


In the ſame Manner carry the Inſtrument to ® 3, and 
Med in all Reſpects as at © 2, and t 


he Angle to © 4 will 
"© k e 
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to O 4, and alſo from. © 4 to © 1, together with the ſeyer;| 


id on which aſſume the firſt Station © x, and with the Pro 
tractor lay down the Angle 10%. 30"; draw the Line O 1, 


dae 4.78 and ſet from ©x to O2; take 46, the Offet 
gat O2, and ſet from © 2 to 3; the Offsets are to be ſet 


draw the Line © 2, © 3; then from the Scale lay 2.31 from 
O2 to +, where ſet off .35 the Offset from & to B; then 
ky 6.32 from O2 to O 3, and ſet off. 46 from O 3 to d. 


© former Meridian-Line N S, by Prob. 6; lay the Center of 
the Protractor on © 3, and, as the Degrees cut on the In. 


above 180% for the Angle that the Line © 3, © 4 ist0 
make with the pricked Meridian-Line, and draw the Line 
0 3, © 4, on which lay 2.78 from O 3 to , where ſet af 
the Offset .54. From © 4 draw a Line to © 71, on which 


EL, ing down 5. 44, it will reach from © 4 to © 1, where ſet olf 


woe Field. 
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be found 191.f 50': Then meaſure the Diſtance from © 


Offsets; place them in the Field- Book, — will then 88 
as in the foregoing Page. 8 


5 Fo: protrac the Wark. 
"ia any Line at Pleaſure for the North and South Line 


O 2, and ſet the Offset . 52 from © 1 to 23 take 3-51 and 
ſet from © I to i, where ſet off the Offset .61 from i to PH; 


off perpendicular to the ſtationary Line: Then lay the Pro- 
tractor on © 2, with the Limb on the contrary Side of the 
Line; and, as the Degrees cut were 279? 45 take 279% 45 
from 360 the Remainder is 80. 15, thro' which Angle 


'Thro' © 3 draw a Meridian-Line, as  s, parallel to th 


ſtrument were 191% 500, mark off 11. 50“, the Exceß 


the Offset 9 5; and lay 5.21 from © 3 to © 4, where ſet of 
ſet 2.06 to m, and the Offiets as in the Table, Laſtiy, la: 


42 from f to Y; and draw Lines from the Offset « to, 
from F to 65 Ce. which will. be the « true e 0 


25 ; find the Number 7 Keren. ; 


5 At ©: T 1 os,” O1 a is 825 and O1 5 42, which 
” are Sides of the Parallelogram O 1 4a G, b, for in this Cat 
the Error is inſenſible: Mickie, the two Numbers together 
and cut off five Places for Decimals i in the Product, the vil 
bde the Decimals of an Acre; if there are not five Places 0 
Figures in the Product, prefix a Cypher to make five uy 


= Then, for the e J fl t, Ep add. ha 


+E 


\ 


Pon 


be computed, remembering to ſupply the Places with Cyphers 
, rn ne 


0 1 % , G, 1 oth © 
8 %% % ö 


— 


ST wat op 


which 
15 Cak 
etl! 
aſe will 
aces 01 
Places 
2, 


N C - = -.---I8t 
Width at one End, to ;6r the Offset at , the Width at 
' the other End; the Half of that Sum is the mean Width, 
which, being multiplied into 3.5 1; the Length, gives the 
| Area, remembering to cut off hve Places for Decimals in the 


In the ſame Manner may the Areas of all the Parallelograms 
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a5, 25844 89 


=o 2.62922 ; 
Area of the / Parllelograms add IL. 30832 


7 4.02754 


1 _—— 


os 


P__ a "ts 


| 7 x 4 hobo OE 
The Area i is four Acres ah four Poles. 


1 being by much the beſt learned by Praflice, 1 
"ho been the ſhorter in this Article: And, the Practice of 
: Surveying requiring divers Inftruments, L would recommend 
my Readers, who may have Occaſion to purchaſe any, to 


Mlieſſrs. Heath and Wing, Mathematical Inftrument Maker, 
near Exeter- Change, in the Strand; where all Sorts of 
Mathematical and Philoſophical Inſtruments are e made, © to a 


N 8 2 8 of Exafineb ; and e e - | 
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The cee of the Tan 5 Chnk 


3 Tangents, and Secants. 


ef the Line of Chords. eg 


8 A WERY Circle being divided into 360 Degrees exch 
Oe Quadrant contains go Degrees : A Line of Chords, 
therefore, is the Chord of go Degrees, or a Quadrant 

to any Radius, The Yr. to ä a Line of Chor Is 


n 


e Conſtruction of the Line of Chords, &c. 25 3 
raw any right Line, ass „„ DO 
GE C; 95 any Extent 
of the Compaſſes, and place 
one Foot in E, and draw | 
the Semicircle GB C; erect . 
| EF perpendicular to G C, | F | 
and draw the right Line | || 
CB: Begin to divide the | [| _ 
Quadrant C B into three 1 
equal Parts, at the Points 
30, 60, and B, and divide 
each of theſe. into three | || ĩ 
| more equal Parts, at the [gn 
| Points 10, 20, 30, 40, &c. | | * 
then ſetting one Foot of 
| the Compaſſes in the Point |*}| 
C, extend the other to 10, [56 


| vill this Line be divided in the Points 1e, 20, 30, 40, Sc. 


the ſame Manner, theſe Diviſions, where they interſect the 
n the Figure, are divided but to every fifth Degree, 


1 N 5 | | O FF . $a; of Mie 
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20, 30, 40, Sc. and transfer it to the Chord-Line C B; ſo 


the Chords of thoſe Degrees. If you continue to divide the _ 
Arch C B into ſtill ſmaller Diviſions, and transfer them in 


|reht Line CB, will be the Chords of thoſe Degrees; which, 


* thro' the Points 10, 20, 30, &c. of the Quadrant CB, 
3 drawn parallel to the Diameter G C, they will cut 
1 adius BE, and the Part cut off will be the Sine of the 
umber of Degrees which ſuch Parallel paſſes thro' in the 
elphery of the Circle: Thus E is the Sine of 10 Degrees, 
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primitive, right, and NON Circles, 5 


* 
Jour 


becauſe the Parallel which cuts the Radius E B in the Point 
Paſſes thro' 10 Degrees in the Periphery. Thus, by drawing 


1 which the Projection is made, as 
5 2 the Center HZRN. 


cuts the primitive Circle at right l. 


equal Parts; therefore, in the Po- 
= this is a right Line, and WJ 
becomes the Diameter of the pri- 


: mitive Circle; as H 0 R. 
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: Parallels thro' each Degree of the Quadrant, the Radius 3}: An 
would he divided i into a Line of — to ok the 90 Degree zz the 
5 of the 3 og ; A/ 
| Fe. thus, | 
"of the Led of Te angents and Secants, goo 
. A Perpendicular being raiſed, by Prob. 3, on the End ad dom i 
6 the Diameter G C, as CH, is a Tangent-Line ; to which, Wh 
Lines drawn from the Center E, thro' the ſeveral Devree interſe 
ol the Quadrant, will divide it into a Line of Tangents to the WM 
Radius BE; and the Lines fo drawn from the Center are the Prot 
Secants of the ſeveral Degrees thro* which they paſs, which the pri 
may be transferred to the Line BF, by placing one Foot of Wil _ 
thbe Compaſſes in E, and extending the other to 10, 20, 30, Dra 
49, c. on the Tangent-Line, and drawing the reſpedtive the pr 
SD Arches till they interſect the Line E F, which Diſtances from biſect 
GE the Center will be the Secants of their reſpective Degrees. with 
„„ J6-the Reader takes the Chord of 60 Degrees from his del, ſbiect 
e and proceeds as directed, he may compare the Truth AY his Line 
1 e with t the Lines 0 on Fe Seale. . = * 
07 Spheric C Gu KOMETR „ 85 
AI PHERIC GEOMETRY conſiſts in proetins i _ 
the Circle of the Sphere on a Plain: In which Projection Wor , 
” there are great Circles of three different Sorts, u en d 


5 5 5 
 Defmitions, i 


"The primitive Circle; is that on 


A right Circle is a Circle which. - PT. 


Angles, and divides: it into two **\ 


Of Spheric Cee. 2556 


An oblique great Circle is a Circle which cuts the primitive 
Circle in two oppoſite Points, but does not paſs thro' the Mi 
Center, as the Circle E DN. 8 4 
An oblique leſs Circle is a Circle parallel t to a right Circle, 5 Mil | 
s the Circle E Im, parallel to HOR. CY, I 
| A ſpherical Angle is the Meeting of two Circles in a Point 5 li 
thus, by the Meeting of the primitive Circle HZ RN with 1 1 
the oblique Circle Z D N, is made the Angle N29. 355 "A 1 

The Pole of any Circle is that Point which i is $ ninety Degrees 3 
ſom it every ay. „ 

When any Circle 27 3 thro the Pole of other Circle, „ ö 
* it at right Angles, or IS e to it. . Wy 

3 11 

Prob, 37. 75 find the Pole Ta 14 
the e Circle. e | 

Draw any right Line within n i 
the primitive Circle, as bed; 75 0 
bie& this Line, by Prob. 75 3 i 
wick the Line C D, and | 
lbiſe& this Line by the right J oo 0 
Line A B; the Point . 75 —— | b 
[where AB and C D meet, is il 
the Center or Pole. of the 1 


* Circle. 1 


| Prob 38. T fra 1 the Poles m any right ciel, A B. 


The Poles of every right Circle are, in the 8 4 che . 
mimitive Circle, ninety Degrees from it; therefore, A 
CD perpendicular to A B, paſſing thro the Center O; 3 then = 
C and D are e the Poles of the given right Circle A B. e 


„ 


* 


Rob. 39% 75 5 ah Number f Degree, « as sre 305 0 as 355 

tle primitive Circle. e ns 
Take 51 30 from the Line of Chords and ſet it on n the SA 

pimitive SHO, as from Bt to a. e wy, 


15a. 40. To nale, any Part, as 0 G, * the vine es 
wee 1 
Take C G ; in 0 Sen es 1 * it to the Line 
E it will reach from the Bras Center to 407 365 

F ayer, 3 


Prob, ; : 


135 take OE in the Compaſſes, and, applying it to the Line of 
Falf-Tangents, it will reach to 68%; or, applying it to the 
Line of Tangents, it will reach to 34"s „ which, being doubled, 

- gives 68, as before. 
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— right Circle, Circk 


| towards the Center or Pole of the primitive Circle ; As, to lay pe | 
43 24 on the right Circle A B from A towards O, take the 
3 Complement of 439. 24 to go?, which is 46. 360, from the 
Scale of Half-Tangents, or 239. 18”, the Half of it, from i J. 
the Line, of Tangents, and lay it from OtoH; then is AH in K 
43. 24, becauſe OA is 90%. Or, ſet one Foot of the 6a 
Compaſſes on go? in the Line of Half-Tangents, and extend 
the other till you have 43? . 24 between the Compaſſes; 
Wuocith this Extent, place one Fe oot of the Compaſſes | in A, and 
the other will fall on 111 ; thus | will A . be 435 1 as 

: Os. 5 N 


A B, take OH in the Compaſſes, and, applying it to the 


plüwKkẽement of which to 90 is 43%. 24”, 3 Meaſure of AHM 

: or, take AH in the Compaſſes, and ſetting one Foot on 900 

in the Line of Half-Tangents, and turning the other toward: 

5 Beginning of the Scale, they will be found t to | inch 
5 ; 48” M's the Meaſure of A H, as before. . 1 


me perpendicular to BO D; 3 then draw a Line from B thro H 


Prob. 41. To 1% any Number * Degrees as 68 „ en e | meet 


This Problem admits of two Cabs; a» 


: Coke I. If the Degrees are to be laid Som the Center to. Win A 


wWards the Periphery of the primitive Circle, take 34, the Pole 
Half of 68, from the Line of Tangents, or 689 trom the Circle 
Line of Halt-Tangents, and lay them from O to KE. hes be 


mitive 


Caſe 2. When the Degrees are to be laid from the Peripher Conte 


of gc 


mitive 


Prob. 42. 15 meafere any Part of a right 0 ids, 
This, like the laſt Problem, admits of two Caſes: — 
Caſe 1. To meaſure the Part OE of the right Circle A B, 


Cie 2. To ee a Part, as A H, "of the right Cie 


Lie of Half-Tangents, it will reach to 469. 26", the Com 


lure 
[Br 
It ame 
Ich in 


Prob. 43. 75 find the Pole fa an POE POL B K D. ld the 
Draw the Diameter BO D, and the Diameter A 0 =-_' 


of $ phetic cue 


peetin the primitive 
wig F; from F 
kt off 90 to G, and 

aw B G interſect- 
maOCin H, the _ 
Pole of the oblique 5 5 
Cirde BE D, which © 

hes betwixt the pri- 
nitive Circle and its 
Center, If the other 
Pale be required, ſet 

0 :D 
nitive Circle from F Ee. 5 
v I, extend AC towards K. and draw Bl meeting A 0 5 
I K, the other Pole of B E D. : 


From what Jak 1 1 of finding the Poles of the 
Hera Circles, the Learner may perceive, that the Pole of 


O will be found thirty-four Degrees, and 0 H n 
Peers which RO are ninety Degrees, | EE 


dünne Circle, B E D. See the laſt Figure. 


I from the Line of Chords, and ſet from B to a ; then draw 1 | 
. cutting the Oe. G in 73 _ thus will By F ' be 37 g 
B Was ö 0 


BED. 


Find H, the Pole of tha Fe Circle, by Prob 433 15 "thn 85 
aſured on the Line of Chords, will give 37, the Meaſure 
ein a; then draw II s, cutting the primitive Circle in :?; 


al the Diſtance at, being meaſured on the Line of Chords, 5 
bs $10 5 We Meaſure of rs, e | 5 


very Circle is ninety Degrees diſtant from the Circle itſelf: _ 
[ſhus, if E H, the Diſtance between the oblique Circle BE 
nd its Pole, be meaſured, by Prob. 42, Caſe 2, the Part 


Prob. 44. Tr _ any Number of Degrees, as ve 5 en an . 


Find H, the pole of the oblique Circle, by ed 433 RY . 


Pub, 45. D meaſure. a Part, ar ; By 75 oo an aun Cir- ; 
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u H, cutting the primitive Cirele in a; and Ba, being 


br. Again, if it were required to meaſure the Part r'5 . 
It fame oblique Circle, firſt draw Hr, cutting the primitive 5 
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Prob. 46. T7 make an r VI the 0 

of 23% 29“ at th Center or ff XX (a 

nj Fel * the fun Circle. . C ur 0 
V is Po 

9 the richt Circle A C; Ih 
then take 23%. 29” from the - 5 der 
Line of Chords, and ſet from Ve 
A to 3, and draw Os; thus A 
vill the Angle at O be hy 
"5M 3” "4 Pe 5 as s was . 1125 

| Y | 0 E; 

OY 47. 7 mals. an ag f 365 . 40” a the Pit ; Fi 


in the primitive Circle. hy at vil be 


From the Point B draw * D B D, and 3 at cok 1405 

Angles to it draw A C; from C ſet off 36%. 40, by tte 

Line of Chords, to 7, and draw Br, which will interſe 

= AC ine; thro Be D, by Prob. I7, draw Be D, making at 
C 36% 40 with the primitive Circle in che Point B 
hut here it will be proper to obſerve, that, when an Ang! 5 
Is ſignified by three Letters, the middle Letter is that at th by P 
angular Point; as, here it is the Angle eB C that is t | ine 
Angle required, for the Angle OBe is 53 20% Fug | hp 

. e of the other to 90. 5 with 


Prob 


hb anoth 


l in 2 


Prob. 48. D draw 4 ie ger bra, 1 th and 


Y primitive Circle. : 1 
| 8 ho Bo 
This is no more than to 4 a Nerd as ACh in th lll be 


laſt Figure, thro” ly the Center or 7. of the puny ; ob 

Circle. N . 8 | | | 

„ Prob. 49. 7 1 draw, a right 0 irc perpendicular to te! "s prob. 
0 Cirele AC. the ob} 


Find B and D, the Poles of A c, by Prob. 1 E ligu 
| "whith drawing the right Circle B D, it Win be — 55 


= - to A C, and paſs thro! the Pole of the primitive Circle 5 .. 
5 3 50. 20 grau an ae. C ircle perpendicular tot = N ere 
1 125 nigh Circle A C. - meds 
| 5 Having drawn the primitive Circle, and the right Cin % hn 
=. A C, draw BD perpendicular to A C, by Prob. 49 ; ſet M 


= Foot of the N any where 1 in AG, Le in O, erte 


5 


de other Foot to B or D, and 
day B D, which is perpendicu- 
kr to A C, becauſe it Maſſes thro 
its Poles, Band D. But, when 

i is required to draw a Perpen- , 
licular to a right Circle, to make AK 
zgiven Angle with the primitive 
Circle, as of 49, in this Caſe, 
uke 41% the Complement of the 
tren Angle, from the Scale of 
Hall Tangents, and lay from O _ 
b E; then, by Prob. 17, draw _ 


1% with the primitive Circle, 


; . 


panther oblique Circle, P QR. 


ta 5; the Pole: 

de oblique Circle PQR; 

Wien taking any two oppoſite  - 

rants in the primitive Circle 57 

kt in a right Line with p, as: 

aud u, draw a Circle, by 7 1 
. %, to pals thro the 

Nee Points m, p, and u, which 7 

Ill be perpendicular to the NX 


I. 


ue Circle PQR. 


* 


er ta ? QR, and paſs thro! the gien Point . 


n oblique Circle thro' the three Points B, E, and D, which 
ill be perpendicular to AC, and make an Angle, CBE, 


Prob. 51, To draw an oblique Circle, m þ n, perpendicular = 


Prob. 52. To draw an oblique Circle, r e þ s, perpendicular = 
ive oblique Circle PQ R, to paſs thro' e, any given Point in 


Draw the Diameter PR, alſo D E perpendicular to it; find 
tte Pole of the oblique Circle, as before, and draw R 5; 
U erect q R perpendicular to Rp, and extend it *till it 
ects the right Circle D E produced in 3; thro' 9, % 
5 a Circle being drawn, by Prob. 17, will be perpen- 
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5 being ſubtracted from 1 leaves 8 E. ah oe > the Mean 
5 of the "Ive" n A F. 1 SY 


To. Interfalnnt 15 the 5 Grrele E IF wa the right Circl BY 
20 at the Point 1. | 1 85 


1 paſſing thro' the Point O; chen Ne 
draw the right Circle EO „%% wu. 
Prob. 43, find L, the Pole ys ns a 

8 E IF; and draw 11, meeting 
the primitive Circle in P; then 
Cf, being meaſured on the Line * 
of Chords, is 64 25, the Mea- n 

ſure of the wen Angie B 1 E. 


„ th 2 7 6 two oblique e E ; m F. and Bub, 
1 the Point m. 


OY Pole of Em F, as before; then draw m x G and mLH; a 
My ' GH, being meaſured on the Line of Chords, 3 is we 305 
I Viele of the cit Ange En B. 


"Prob. 53, 275 b a e 


ab. 7 Os, when the angular „ . 
Point O is at the Center or Pole 2 | by 
of the iini Circle. 1 > 4 

Take S in the Compliice, and; SS = A 
1 applying it to the Line of Chords, OO G 

it will reach to 47, 30“, the 15 

| Meaſure of the given Angle; ;- this 1 
being the ſame as e a com- = 3 | 
mon —.— 25 4 

10 

OY Prob. 54. 7 pre a 1 fact 8 A E, as Fl ki 
it; nner Point A is in the Periphery of the primitive C ircle. "Bo 
Draw the right Circle A O B paſſing thro' the Pole of th 1 in F 

N primitive Circle, alſo SO T perpendicular to A OB; the the 
meaſure O E on the Scale of Half-Tangents 41%. 280%, which | "4p 

had - 


Prob. - 5. 7 0 3 4 l b B I E, 1 h th 


Draw AC n to B "a 


Prob. << To 1 a eat FOR, E m B. wa 


Find x, the Pole of the oblique Circle By 2 1 gd L, y 


of Spheric Geometry : 


But this Rule holds only when 
the two oblique Circles, Em F 
and B m D, have their convex 
parts the ſame Way: For, if 
it were required to meaſure the _ 
Angle S a N, made by the In- XA 
rſection of - the two oblique _ 
Circles Pa S and ZaN ; having, 
by Prob. 4.3, found p, the Pole 
of the oblique Circle Za N, by 
the ame Prob. find , the Pole 
of the oblique Circle P a 8, 


the primitive Circle in E; then the Diſtance E. F, being 


the BI. . bs a N. 


thro a given Point, a, in any Part ef by has Circle. 


Draw BD perpendicular 0 
thro' O, the Center of the primi- 
tive Circle ; ; lay a Ruler from D 
to a, which will cut the primitive 
Circle in E, and draw OE to a 
convenient Length ; at C-erect 
C: perpendicular to. A C, till it 5 
meets E O in f; take Ct in G T 
Compaſſes, and ſet it from the — 
Center O to e; at e eret ec 
perpendieular to AC, and extend 7\ 
It both Ways to cc; take 60% 
from the Line of Chords, ſet one 
Loot of the Compaſſes in a, and 
vith the other draw an Arch, 


ind the "Angle A a * wil be 305 5 as was NON.” 


which is on the ſame Side the * NG the primitive Circle ; 
with p, the before-found Pole of Z aN; a Ruler, being laid 
from the angular Point à to p, will cut the primitive Circle 
in F, and, being laid from the ſame Point @ to x, will cut 


| meaſured on the Line of Chords, is 55 0 23 „ the Meaſure of 5 5 


Pr. 57 1. draw an oblique Cirels, 7 a 7% t mals; „ RE, 
Angle, A a q, of 39* with a right Circle, A C, and to 1 4 5 


zH; then take 51% the 8 of . given 39 
kt it from x to r, and draw a r, till it meets cecin c; on 
tte Point c, with the Radius c a, draw the oblique Circle 7 4 55 
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n THE Maris. 


Prob. 58. To draw an ebliene Gel es I, fo make a 
Angle 55 80* with another _ Circle, B c D, 5 in c, any 
| given Point in Be D. - 


Feind p, the Pole of the oblique . 
Circle Be D, by Prob. 43; lay 
2 Ruler from þ to c, which will 
cut the primitive Circle in m, ang 
tom m ſet off qoꝰ to n; a Ruler, 
being laid from p to n, will cut A— 
the oblique Circle Be D in & 
a Ruler, being laid from c to x, WW 
wuo.iͤll cut the primitive Circle in ), '\ 
ftom whence lay the given 80 to 
; a Ruler, being laid from c to 2 
E, will cut the right Circle AC 
in 9; thro” either of the Points 
| or 6, as c, draw a right Circle, E F, which crofs Po rh | 
= | Angles with the right Circle G H; then draw the Line c H, 
. and at H erect HI perpendicular to c H, which continue vil 
it meets E F produced in I; laſtly, thro? the three Points | 
c, 5, and I, by Prob. 17, draw the oblique Circle c 5 J, paſſing 
_ thro' c, and. making an Angle, . e D, of 80? with the obiges 
8 Circle B c D, AS WAS W 1 


Prob. 50. 77 hw an x oblique Circh, Fr, a E, 577 4 givm 


Bo "Point; 85: Jo a: as to make an — W * with 1 1 
e Cirele. F | 


Take the EEE of 40 in the 
. ſet one Foot in the 
Center of the primitive Circle, and 2 
draw an Arch, e; then, with the i/ 
Secant of the fame Angle of 40?, 9 
ſet one Foot of the Compaſſes in 
the given Point a, and deſcribe an OY 
Arch interſecting the former in  \.o _ 
 _ which is the Center of the required Wy 
Circle; upon which, with the Ex- . — 
tent ea, deſcribe Ea F, which will 18 
maueet the primitive Circle in E, and mals an yer a L 
. of 4055 3 On. _ . 


bas 


Of Spheric Geomeny. 


Prob, 60. To draw a lefer Circle 
parallel to, the primitive Circle, at 
þ given 75 ance, of 460 from the 
bai of the primitive Circle. 
With the Half- Tangent of 1 
given 46 in the Compaſſes, ſet. 2 
one Foot in the Pole of the \ 
primitive Circle, and draw the 
ſeller Circle a b c d, which will be Rh, 
parallel to we en Circle © 
ABCD. : 


night Circle BD, at 53 o from it. 5 


6 f, and g, by Prob. 17, draw ef 2, the Parallel required. 


alique Circle, Be D, at 22 di an e it. LE 
Find p, the Pole of theoblique | „ 
Circle Be D, by Prob. 433 a 
Ruler, being hid from D to A e 
will cut the primitive Circle in, 
a; ſet off 68 the Comple- 

nent of the given Diſtance, A —— 
from a, both Ways, to d and \ \ 

et; 2 Ruler, being laid from D \ \ _ 
to d and e, will interſect 571 „ 
ght Circle A C in 5 and 25 
then, b by Prob. I, biſect bg 


te Arch a 6 6 the Parallel ä 


Prob, 6 3. "ay Point being given 
11 4 Pole, to draw its Circle. 5 


This Problem has three Cafes: "BOK 1 


Coſe 3 5 When the given Poiat / 

Ii the Center, as O, then is the 8 A g 
Lircle a primitive Circle, ABCD; 
"ich may be drawn with any 3 
_ at Pleaſure, . 


Prob. 61. To ow a Ver Circle, ec f 6 prall to . 5 


Take 53 from the Line of Chords, and hy them + | 
Btoe, and from D to g; then lay a Ruler from B to g, and 
it will cut the right Circle AC in f; thro” the three Points = 


Prob, 62. To draw a leſſer Circle, a bc, prall: 1 . 5 


bh the Center, on which, Sith the Radius h b, or ch, e. draw . 1 
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Caſe 2. When the given Point, as A, is in the Periphery each 

of the primitive Circle, ſet off 90 froch A, both Ways, to will 

B and D; then draw the right Circle B O D, the Circle 8, 
required. 5 faini! 
Caſe 3. When the given Point, as a, is neither in the and 1 
Center or Periphery of the primitive Circle, thro* 4 and the other 
Center of the primitive Circle draw a right Circle, A C, and 0. 
another at right Angles to it, as BD; a Ruler, being laid he ea 
from B to a, will cut the primitive Circle in c; ſet off 9o2 WiMojpol 
from c to d, and lay a Ruler from B to 4, which will cut the 90% 

- right Circle A C in e; then thro' the "three Points B, e, 1 
and D, by Prob. 17, draw the Circle B e D, mu wil be The 
. require oblique Circle to the * 9 i 
+ = Th 
„ which 

| ante 

| Spherical TxrcoxnoMBTRY.. _ 

1 15 45 may 

L AIN or Wind sl Triangles + are Wedel by the Thi 
Interſection of right Lines: Spherical Triangles ac WW Angle: 

oi formed by the Interſection of Circles: The Sides of Triang 
1 theſe are Parts of thoſe Circles; z and ſpherical Angles are arcula 
meaſured by the Arch of a great Circle, intercepted between Of t 

1 the Arches which en the ee 5 1 

| | . 6 10 oth 

85 a Ex 

5 The Properti es Fl ſpberic cal Tri angles are as fla. a 15 

ö urt t 
. The Sum 4 the three Angles of any. cal Triangle the 5 
1 are greater than two right Angles, and lels than fix Night] Bur, 
= l 3 Wnbich | 
N The Side KE a | ſpherical Friangle | is Is RIC a Sewicied e. right A 
„ three Sides of a n Triangle are Ick tan 1 
FN Cirele or 360% a Ang 
e greateſt Side 5 Tubtends the Fe Angle. ether 

= 5. In a right-angled ſpherical Triangle, if the Legs or Sides WM vice 
3 containing the right Angle are, each of them, greater or le let 1 
3 than go?, thin will the Hypothenuſe be leſs than 9. Rule 
e But, if the two Legs are, one greater, and the other 1 fut is t 
than do, then will the Hypothenuſe be greater than o. 

7. In a right- angled ſpherical Triangle, if the Legs con. | = 

= taining the right Angle are, each of them, greater | than 90“ ; « 
EE each of the Angles 04 Tn will be e than — ; but, 5/0 


: cich 


Spherical Tyigonometry. - 265 
each of the Legs are leſs than * each of the oppoſite Angles 
will be leſs than 90% _ 

g. If the Hypothenuſe be more thin go®, the Sides con- 
nining the Angles will be, one leſs, the other more, than gos 


other more, than 90% _ 


90e, as s were the ON 


lie Sulu: on if ri bb angle her al 2 angles. 


5 may be in this Part of the Work. 


tircular Parts. 


de middle Part, and the other two the Extremes conjunct. 


ariſe the Reader to be careful to obſerve. 


fut i to be found: 


As the . 1 D 

ls to the Tangent of one e f 
do is the Tangent of the other Extreme 
To the Sine of the middle Part, 


ind the Angles oppoſite to thoſe Sides will LE one leſs, the 


g. If the Hy pothenuſe i 18 less than oe, the other Sides will 
te each more than 90, or each leſs than go® and the Angles 
polite thoſe Sides will alſo be each 1 or 1 leß, than 


The Lord Nepier, the noble Inventor of Logarithms, "ns 
covered a Method for ſolving right-angled ſpherical Triangle, 
which is called he Catholic Propoſition : This being beſtt 
adapted for the Eaſe of the Memory, I ſhall endeavour to 
explain it ſo that the Reader may meet with as little n e 


The Hypothenuſe, Baſe, Perpendicular, and the other two „ 
Angles, that is, the five Parts of a ſpherical right-angled 
Triangle, excluſive of the right "ny are called the : cad 5 


Of theſe five fon Parts, if the two of them which are 
ven, and the third which is to be found, are fo ſituated that 
o other Part of the Triangle lies between them, it is called 
n Extreme conjunc:t: The right Angle is not reckoned as 
ay Part, it not being one of the five circular Parts: And the 
Fart that then lies in the Middle of theſe three Parts is called 


But, if between the two Parts that are given, and the third 
Mich is to be found, there lies any other Part except the 
igt Angle, it is called an Extreme digjunct; and that Part, 
(tween which and the other Parts there lies either a Side or 5 
u Angle, is called the middle Part; and the two Parts lying 
ether are called the Extremes disjun#?. This Dine = 


* r 2 


u 1 1. When it is ; an. Extreme conjund, and the wulle 
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5 5 
Note, That, if the middle Part, or either of the Extreme e. 
conjanct, be the Hypothenuſe, or either of the oblique Angle, WM the 
then, in the above Proportion, inſtead of the Tangents ang P. 
Sines, uſe the Co-tangents and Co-fines ; but, if the Baſe WM tom 
or Perpendicular, ſhould be the middle Part, or "the Extreme We Circle 
en, then uſe on] y the  Fangents and sines. E 
: Circle 
= Rule 2. | When it is an Extreme conjunt, and « one of the vim 
_ Extremes is to be found: N be 
e the Tangent of the given Extreme * 
Is to the Radius, * 

So is the Sine of the middle Pare. reht 

To the Tangent of the required Extreme. Angle 
The fame Note muſt be obſerved here as in the firſt Rule, we: 

an 

: Rule 3. When it is an Extreme Gjund, and the mid 6 the 
e Fart is to be found : a 5 
> as tu ..  -- * 
Is to the Co- line of one 4 iii 

So is the Co-fine of the other Extreme 5 

10 the Sine of the middle Part. ks th 

N a That, if either of the Extremes dajun®t be the be Hl ls to 
e thenuſe, or either of the oblique Angles, in the above Pr. t 

portion, inſtead of the Co- ſine, uſe the Sine; but, if th - 
._-"- Baſe, or Perpendicular, ſhould be the Extremes ahn, the To th 
Y uſe the Co-ſine. 5 = 3 

5 e 8 8 The 
. 4. When | it is an | Extreme ach, and one e of ity 

: Extremes i is to be found: ” 

2 8 Kuctic 

As the Co- ſine of the given Extreme 

Is to the Radius, = | 

So is the Sine of the middle Part — job 

To the Co-ſine of the required Extreme. „ Pa 

1 

The ſame Note is ; to be obſerved here as in the third Rule *y 

he 

Prob * »s 5 e ſoherical tara A BW yak 
right angled at B, given the Hypathenuſe A C 75 20% dl ty 

_ the Angle B CA 57% .16', to find the Perpendicular B 9 =. I 

| Conſtrudtion. With the Chord of 60 draw the primiti ery f 


- | | Circle EDBC; draw the 0 Circle CAD, * . rob, 


ba 9 5 


Spherical 7 rigonometry. 


o as to make an Angle at C of 
19,16” 3 by Prob. 44, find P,. 
the Pole of this oblique Circle, and, 
by Prob. 45, lay on it 75% 20 
tom C to A; then draw the right BN 
I Circle BE thro? the Point A and | 
Center or Pole of the primitive 
Circle O, which interſects the 
primitive Circle in B, and forms 
the TO. A E C, 3 OS 
t B. | 


remes is the H ypothenuſe, 


ls to the Radius, —ů— 


205 3 


buclon and Calculation. 8 


the Angle at C N 1 16 » IP find the other Leg, or. Baſe, A 


ey reblem, 


In the bertel Triangle A B c 4 is given, belides the 5 1 
icht Angle at B, the Hypothenuſe AC 75 20, and the 
dune at C 57. 16 to find the Perpendicular B &: Theſe 

Parts having no Parts betwixt them, it is an Extreme conjunct, 

mA C and B C are the two Extremes, and the Angle at C 

b the middle Part; hence the preſent Caſe is an Extreme con- 
junft, and one of the Extremes is to be found: Therefore, to 
ind the Perpendicular B C, by the ſecond Rule, and the Note, 

$ the middle Part is an oblique ANG, K and one of the — 


vob the Co ine of the middle Part BGA, 57 36. 9 732980 
To the Tangent of che Perpendicular BC, 64 10 „ , 10.31 5 I 38 == 


The Perpendicular B Cc, being Part of the primitive Circle, 
My be meaſured with a Line of Chords, by Prob. 41; by 
mich the Learner will ſee the Agreement: between the Cons. : 


Prob. be. 1. ho e ſoberical 7 2 A B 2 G. . 
t-angled at B. given the Hypathenuſe A C 75. 20” * cond FP 


The ſame Things being given as in the laſt _ ST 
nſtrution is the fame : And here I adviſe the Learner 
y conſtruct the Figure by t the Directions there given, and to 
Wk the Parts given with a —, and the Part required with 


3 8 — + re IE" 1 Re 
—— * — — — — — — 8 
- ——— 5 2 
Mr : 6 - - — — e 32 22 ES. 


— 


— 


ks the Co-tangent of A c, 75˙ 20“ To 0 Ar. v 0.582158 ” | 


uo; the Raves will and the Allrantage of young this at . 


the Angle at C 57. 16, to find the Angle at A. Fee the 
— Fi igure at Prob. 64 the Conſtruction being the ſame. 


B AC, one of the Extremes, is to be found; which may be 
. done by the ſecond Rule, and its Note, as. follows : 


- is the Co-tangent of B c * 875 4165 


OE oy Prob. * 
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Tb Perpendicular or Leg B C lying between the given 
Angle at C and the Baſe A B, it is an Extreme digjung, and 
the Baſe A B, the Part to "be found, is the middle 0 
therefore, by the third NY and its . 


: As the Radius 


: IS 2 


f SIT — 


— 


Is to the Sine of one Proms A c, 735⁰ 200 > — 9 50 
So is the Sine of the other Extreme B CA, EN” 16, » 9 02480 


—— 


5 To the Sine of the middle Part A B, 54 ot, bk - 9. 91051 


7 | The Baſe A B, being Part of a right Circle, 5 may be meſure 
57 by Prob. #3, Caſe 2 - 


9 5 Prob. 66. 1 the ie Ae Triangle A be, | 
rigbt-angled at B, given the Hypothenuſe AC 75. 20, aud 


Tbe two Parts given 451 the Part required lying. tage 
: with no Part between them, this is an Extreme conjunct, al 


8 Ar. ©. 19197 


one of the Extremes, = 
Is to the Radius, - e 0 7 ʃ₄2; 706." 
| $0 i is the Co- ſine of AC, T3 200 „ the middle Part, 9. 4% 


— 


To the er of B A 8 685 -39's the ether} a 


Extreme, 2/3. 


9. 5953 


The An =" BAC, __ by 1 the PD Oe af ho rihl 
Circle BO E and the oe Circle W A D, oy be mel 


"Prot. PRE FO the 3 . Trial. and 
1 at B, given the Side A B 54* . 280 , and tie he 
at A 689. 3⁰⁰ J to find the Leg B C. 


1 'Conftruttion. With the Chord of 609 % draw "the gun 
Circle B C E F; draw the F Fog. Circle 5 E, which will k 


; = ben 


"M Pere 7 rigonametry.. 7 269 
perpendicular to the primitive 5 
Circle, becauſe it paſſes thro' its 
pole O; lay 54%. 28 from B to 
A, by Prob. 42, Caſe 2; then, 
by Prob. 57, draw an oblique— / 
great Circle, 8 A F, to make an B 
Angle of 68 Zo" with the right | 
Circle B E, in the Point A, TN 
which completes the ſpherical 1 
Triangle | A B C, right - Angel e 
at B. 


its Mee, 5 


Ie the See 6 of As 689. , Y the 
given Extreme, ——— 
I; to the Radius, — 


10 


To the Tangent of B © : 640. 1 10” „ | the other 
Extreme, 55 _ - 


Chords, I Prob. 1 


ha, in the laſt Problem, the Conſtruction being the ſame. 


fund; bence, by. the third ts. and 1 its N. ate, ES 


As the Radius | 


vis the Sine of the Angle at A, 685. 30 A 2 


— 


The W at 0 > may b be meaſured 111 Prob, 54. | 


7 
g " 
8 4 - - . - 2 * — — 
— * 
— — 
— : — — — b * - 
* —— —— — GS, 922 — 2 ** XA A 2 
- n Wy On a pn 9s — — 22 Gas OV 4 
* : —— 7 0 A 2 — on 2 er r : 
. * - 2 ny * be 7 
— 


ͤ—u— — —·— ——2— —— to + 
_— —  — 2 — . 
* 2 
24.4 —-—̃ Fay —_ — 


Here nothing lying between the Side Bc, the Side B I 1 55 
and the Angle at A, it is an Extreme conjunct, and one of the 
| Extremes is to be found 3 | wherefore, by the ſecond Bales. and - 


co Ar. 0. 0404602 95 


RY r Ee 6A POS LI rn I 7 APO y Tre ren . 
I a — — 2 2 
oy - 4 Pup 5 * if ? 


01 is the Sine of A B, 54 285 5 "the middle Part, | 9 020 0506 N 


0 — * a A * 9 — 
— * TW" - 4-68: * 
r 3 


a 10. 31 1510 ow 
The Perpnic B 0. may be ; meaſured on the Line „ 
Prob. 68. ES the right: ls ſberical © Triangle A B c, ; 


rght-angled at B, given the Baſe or Side AB 54. 28, and 1 
the Angle at A 68 20, to find the Angle 5 . See 2 1 


The Hypothenuſe A C lying between the Angles A and c, . 
It is an Extreme digjun&, and the middle Part c is to be „ 


to the FRY of the 1 A B, 54 28% 9. = ns 
other Extreme, —— . Js e 


the Co-fine of the Angle at Ty 57 1605 3 9. 732986 


3 


— — * — 2 2 
4 . * . 2 6 2 „ — ** PIERS” W _ 1 1 = " ö - 
6 2 ne > Y — = * * 2 - — ba 8 yore — 
— — er > ů — — P— was ang net — — . — UG 4 — — — — — * - * 
N 2 3 „ Ih * i 
” - Le. S 


—— 


vg — 


2 


— we eos oo - 
— ens- omedinde. ooh 


——— i 
CD = SEED 


I ER 


D 


1 
15 
. By 
: x 6: 4 
i 
4 
941 

v1 


$7.53 


| 
| ; 
| 4 
Z 
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© right-angled at B, given the Side AB 54* 28, and the An gl 
at A 68. 30“, to find the Hypothenuſe A 'E. dee che Fig 


be found ; therefore, * the ſecond Rule, and its Note, 
5 As the Tangent of the given Extreme AB, 545 287 x , 10. 0.196 


3 to the Radius 5 * a 10. 


5 $0 i is (the Co- ine of the middle Part BAC, 680 355 9 gebn 


To the Cotang, of the Hypothenule AC, 755 20%, 9 ann 


” than the Radius, the arithmetical Complement could not be, 
had, The Truth of the Work wn be Tound. OY — 
1 the 8 by . > 


5 righi-angled at B, given the Hypothenuſe A C 759. 20, ; cad 
: the Baſe A B 54* 28 2 to And the e B C. 


5 of 60?, draw the primitive Circle 5 5 3 
EF GD, thro' the Pole or Cen- 7 on 
ter A; dis a right Circle, EAD, F 


7... croſs it at right Angles with al 
the right Circle FA G; take the BT” 
: Halt-Tangent of. 75* 20, and, Af; 
with one Foot of the Compaſſes | N 155 „ 


in the Center of the primitive 

Circle, draw the leſſer Circle 1 
GT I TY parallel to the primitive : - no 

Circle; lay: 54? 28“ on the She Circle E D;: from At 
ny» by Prob. ts. Caſe I; then thro' the three Points F, | 
and G, by Prob. 17, draw the oblique Circle F B G, ine 


or Center of the primitive Circle draw the net Circle HA f 
55 and A B Ci is the Triavgle required. F p 


"Prob; 69. 1 the right-angled 1 berical Triangle A B C. 


at Prob. 67. the Conſtruction being the ſame. 


This is an Extreme conjuntt, and one of the Extreme i is to 


3 


10.34% 
10. 1 


The Logarithm- Tangent in the firſt Number being greater 


Prob 70. i 1. . ſpherical . A 30 | 


' Conflruftion. With the Chord 


7 


ſecting by leſſer Circle mn e in C, thro' which and the on 


I As the Co-fine of the given! Extreme A B, 


0 ourth Rule, and its Note, 


Son 7 7 rigonometry.. OR” | 27 * 


The Angle B A C falling between the given Sides A B and 
AC, it is an Extreme disjunct, and the Extreme B C is to 
he found ; ; whence, by the fourth Rule, and its Note, 


55 to the Radius, — — . 16 


$ is the Co-line of the middle Part AC, 730 1 200 . 2 40 3465 5 


To the Co-fine of the other Extreme B C, 64. 1055 9. 6 391 47 
1 he Perpendicular or Leg B c, being! 2 Part of the oblique gy 


8 FB G, may be meaſured by Prob, 155 


Prob. 71. Us the e Pberical d A B — 8 
right. angled at B, given, the Baſe AB 54 280 „ and the 
thpothenuſe A G98. 20 „ to Jus the Angle at A. 9 


The Conſtru ion i is the ſame as in the laſt Problems, © PE 
The three Parts lying together, with no Part den, this 
pan Extreme conjunct, and the Angle B A C, required, is the 
nüdle Part; i * the irn 1 8 and its . 5 = 


10 the Radius | — — — — 


b we Cm of the . AC, 7 5 20% 5 9. 41 78 FAY 
vi the Tang. of the other Extreme AB, 545 280 3 10. 0.146 198 


To the o- ine of the middle Part BAC, 689. 30”, 5 9 564040 5 5 


The Angle at 4. being at the Center” of: the + primitive 
vice, i is meaſured 2 a8 A hin Ang, by Prob. 5 3. 


Prob, 72. In the te 1 Triegle A B C, 


it -angled at B, given the Baſe AB 54 2 „ and. the 5 


ſprzenuſe AC 7 59200 » to find the Angle a at 4 


The Construction is the fame as in the two laſt Problems, 1 155 


& the Figure at Prob. 70. 


The Angle BAC lying a the Baſe and 1 Hypo- 
fuſe, this is an Extreme digjunt?, and the Angle at C, 
ich is to be found, is one of the Extremes; Y therefore, by 


gerate 235692 55 


— P «7r f ·0Ü⁰I¹ <4 x _ hen: 


& 1 | 


— * 1 r — — 
— 1.2 


— to oo Eon. 1 
do is the Sine of the middle part A B, 54 . 28”, 9.910506 


* 


N As the Sine of the given. Extreme A c, 


1 To the Sine of the required Extreme ACB, 575 16, 9.924893 


15 oblique Circle and: a right Circle, may be meaſured vy Oooh,” 555 


rigbt. angled at B, given the Perpendicular BC oY 16% * 
the Angle at A 689. zo“, to find the wy A B. 
Conſtruction. With the Chord «if 
5 of 60%, deſcribe the primitive  C_— 
-- Circle B FDG; thro! which 
dra, at Pleaſure, the Tight  / {| 
Circle BD, and croſs it at right /... | 
Angles with the right Circle „ 
F FG; from B ſet off 64. 10 By. 
e , . at 1-5 
8 right Angles to it draw HI; 92 . 
Wo from F, both Ways, ſet off 
88 0 t e nd; Raler, by > : > 8 
5 being laid from B to c, or from 155 * E 
Dito % will eut FG in: 55 
8 thro' the three Points d, e, and 1 by prob. 17, dew the 
parallel Circle ce d, interſecting the Noa Circle HIinr; 2 
Ruler, being laid from C to 7, cuts the primitive Circle in „ 
from whence lay 9oꝰ tot; a Ruler, being laid from C to , 
will cut the right Circle H in 2; then, by Prob. 17, draw 
2 Circle thro' the three Points C, 2, and E, which wil 
3 interſect the right Circle B D in A, making an Angle, BAC, 
nn of 682. 30, and complete the required Triangle A B C. 


1 except the right Angle, which is always excepted) this is an 
Extreme conjunct, and the middle Part AB is to be Rel 
then, by the firſt Rule, and its TOY. W 


ws As the Radius emmy . — 3 3 10. 5 1 


= To the Sine of the middle Part A B, 54% 28, 9.91043Y 
3 = The Baſe A B may be meaſured * Prob. 43, Cale 2. 
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75% 20, ce Ar. o. 01430 


f — — 


The Angle A CB, being made by the Interſection of an 


Prob. 73. I. the right- angled ſbericel. Thiangle A B C 


The three Parts lying together, with no Part between them, 


; * to the NO of the 1 BC, © 0 10“, 10, 315034 F of 
So is the Co-tang. of the other Extreme BAC, 680. 30, 9:59539Y 


. 


Prob 


th Angle at A 68. 30”, to find the Hypothenuſe A C. 


the ſame. 


by the fourth Rule, and i its Note, | EE 


I; to the Radius, 10. 


The Hypothenuſe A O — 7 be meaſured by Prob, 46. 


the Angle at A 68 30 » fo find the Angle at C. 


Conſtruction is the ſame. See the Figure at Prob, 


ad its Mete, 985 


Prob. 54+ 


Prongled at B, given the Perpendicular B C 64*. 10 "and 
"Be AB 1 5 28 „ to find the Hypothenn + A 


ate BCD Ez z thro! the Pole or r Center draw the right 


8 2 Wen. 1 73 


- Prob 74. In the right-angled ſpherical Triangle A B c, - 
right-angled at B, given the Perpendicular B C 649.10”, and 


Fee the Figure of the laſt Problem, the Conſtruction being ; 
The Baſe lying between the two given Parts, BC and the 


Angle BA C, this is an Extreme disjunct, and the Hypothenuſe 
AC, the Part to be found, is one of the Extremes, ; * . 


As the Sine of the Extreme BAC, 689. 30 x. co. Ar. 0. 031 322 0 
90 is che Sine of the middle Part B 8 64% . 100 „ 9 9 $4274 . 
To the Sine of the Hypothenuſe A c, 75* 200 9. g8; 596 


TY 7 "= "hs: 93 rights . e Triangle A B 0. . 
right-angled at B, given the Perpendicular B C heh 10, and TS 


| The fame Parts b being given as in the two laſt Problems, the ; INE be 
| The Hypothenuſe AC lying between the two Angles B A C n 


nd BCA, this is an Extreme disjundt, and the required Angle 5 
x C is one of the Extremes; ; N fn the nee: Rule, 5 


As the Co-ſine of the - Extreme -BC, 645. 10 „ co Ar. 0. 3607 58 - 

Nos the Co-fine of the middle Part BAC, 680. 36, 5 9: 564075 - og 
To the Sine of the Angle: at ©, 375 16”, = . 0. 9248 33 ; 8 5 
[The Angle at 8. made by the obliq ue Circle C AE -: _— 
King the 2 Circle 3 at the Point O, may be meaſured „„ } | 


hob. 76. 1 the. dials Ferie Triage A B C. 5 


UnfiruBion.. With the Chord of 60®, draw the. CE 


Nn | — Ele 


e MATHEMATICS. 
Circle B D; take 64% 10“ from 
the Line of Chords, and Jay it 
from B to C; draw the 1 
Circle CO E, and croſs it at R 
flight Angles with the right Circle 
FO; by Prob. 42, Caſe 2, lay ( 
on the right Circle BD 54 28, 
from B to A; then, by Prob. 17, 
draw an oblique Circle thro' the 
e HR Points C, A, E, and the Tri- 
angle AB C is completed. a 


The Angles lying 3 the two given parts ao the Part 
required, it is an Extreme disjunct, and the middle Part A C 
is 70 be found ; z TE, by the third Ban and its Note, 


As the Radius — — . Z — — 2 ; 


T 
nn th: to the Co-fine 5 ihe Extreme A B, 54 280%, 05 cel 9, 
Eres 80 f IS the Co-fine of the other Extreme BC, So 0 5 9. 63 302 2 . 


28 


6— 


SD To the Co- ine of the middle Part A 0. 7 35 9 40339 pre 


The Hypothenuſe may be meaſured by Prob. 46. 1 
19 5 Probe 775 1. the bebe ſpherical Triangle | A BC Co 
Dy pes at B, given the Perpendicular B C 64 10, at 
the Boſe AB 54 28, to find one of the Angles, as * 


LE See the laſt Fi igure, the Conſtruktion heing the fame as | 
| the laſt Problem. Ys | 
, Part lying 138 the two given Sides and Hs kad 
required, it is an Extreme conjundt, and the Angle at C, o 
ol the Extremes, is to be : found; ; whence, by the ſecond Rul 
and its Note, 5 1 


A5 the Tangent of the 1 A B, 58 285 . 465 | 
Is to the Radius, — „ 


So! 18 the Sine of the middle Part B c, 64 9. 95+ Minit 


— 


To the Co- -tangent of B 0 4. 59 = 7 6”, 9 80k: a 


| The Angle at . mals by the es Circle C A E in 


on i” the primitive Circle ar the Point C, 98885 be meal 1 
e 8 54. VV 


— . œLL— . . ̃ ͤomw , 


| Spherical kg. 5 _ - 2 75 5 


1 the ſame Things are given, and the Angle at A required, 

it is ſtill an Extreme conjunf?, and the Baſe AB is now the : 
middle Part; to find which, * the firſt — and i its mn | 
the Proportion is as follows: 


As the Tangent of BC, e. 100 5 — 10.315032 . 


Led 


[s to the Radius, — — 
oy Is the vine of A B. 54* 28 * . 9. 910506 


- 19. 91050 
e e 


To the Co-tangent of B AC, 682 30%, . — 5 9. 595474 | 


The Angle 2 at . made by the right Circle B A D and 
oblique Circle C A E ORIG, each Other at | the — A, 
wa . 2 I * 5 5. 5 


Prob, 58. . 5 ag tit Fling A B C, 
nght-angled at B, given the Angle at A 689. 30's 5 and the 
ele at 0 57 a 16 » fo find t the eee A C. 


Cnfirattion, With the Chord of N . | 5 „ 
bo draw the Circle ECF D; . 
nd, thro' the Pole or Center, 5 2 HG C 
"te the right Circle D, . BY Ne 
Peaſure, and croſs it at right | 8 | E a 14 p 35% 
Angles with the right Circle EF; E S>—=—— — _ 

V Prob. 48, draw an oblique | © Vs — „%%ͤ 

lrdle, CAD, to make an Angle 0 Ro oe eee ! 
157 . 16“, with the primitive  N / 3 VVV 
Urcle, at the Point C; by Prob. 33 LW: 

b find p, the Pole of the oblique 4 . 

lice CAD; a Ruler, being 5 7 

vl from C to p, will cut the is Cine in 53 3 on . „ 
finitive Circle, from s to q, ſet 68. 30“, the given Angle 
ay then draw the right Circle q r, perpendicular to which 
the right Circle B G, interſecting the oblique Viele 
D in A, making an Angle, CA B, of 6875 30 5 Land . 
3C the Fre ewes, 1 


N: n 12 . ED The 


; As the Radius 


Angle at C 57 10 io find one of the Legs, as the Baſe AB, 


Figure there. 


- 5 tremes; 5 therefore, by the fourth Rule, and its ues - es 


e As the Sine of the Extreme BAC, 68%, 30, co. Ar. 0. ,0gr320 | 
| Is to the Radius, — 8 
0 : Soi is the Co- ſine of the middle Part BCA, 57 . . 76 , 9 132g 


To the Co- ine of the Baſe A B, 54% To : DONE 9 7649 


- then have been the middle Part, and the 2 might 
lus be found by the fourth Rule, and its Note; ; thus, | 


0 MATHEMATICS. 


5 three Parts [ying Gat, this is an Zxtreme conjuns, | 
and the Hypothenuſe A C is the middle Fart; 3 therefore, by 
| the firſt Rule, and its wy. as 


MC 


1s to the Co-tangent of B A Cy 685, 30" 7 — 05 595300 
] 80 is the Co-tangent of B C A, * . 16”, 3 


To the Co- Sine of the middle Part AC, 7 . 200, * 00 
The Hypothenuſe A c may be meaſured by Prob, 46. 


. Prob. 79. is the right-engled eri Triangle A B C, 
1 at B, given the Angle at A 68. 30', and the 


The ConſtruRtion | is the ſame as in the laſt Problem: der the | 


+" Hypothenuſe A c lying 0 the given Abs It 
is an Extreme disjunct, and the Baſe A B is one of the Ex- 


10. 


The Baſe A B may be meaſured by Prob. 45 Cale 4. 


8 11 the Perpendicular B c 1 bel . it 90 0 cl 
have been an Extreme disjunf ; but the Angle at A would 


As the Sine of the Extreme BCA, * 16”, Co. Ar. 0. ,0750 1 
Is to the Radius, — 1 
So i is the Co-ſine of the middle Part, BAC, 680. 30 » 9 Shao ; 


— 


if To the co fine of the Perpendicular BC, 6. 10, 22 n - 


1 3 
o 051 que Spberi all Tri rigonome! ry. 


The. two firſt Caſes of oblique-angled ſpherical Triangles 


to find the Side B A, oppoſite the other . A. 15 4 


 Cenflruftion. With the Chord 
of 60%, deſcribe the primitive 
Circle A E F D; at any Point, 
25 D, of the Periphery, dy Frob, 
48, draw the oblique Circle DE, / 
ſo as to make an Angle with [ | 
| the primitive Circle, at D, of I 
. ̃ ... ĩ T--F- 
on this oblique Circle, by Prob. bo „„ 
45, from D to B; thro B, bß J, 
Prob. 48, draw an oblique Cirele, | 
ACF, to make an Angle, DAB, 4 
of 59. 47 with the primitive | 
Circle, and form the obKque Triangle A B D. 


above Axiom: 


bois the Sine of B D A, 64 Mo 


be meaſured by. Prob. 46. 


Aigle at D 599. 805 $i 11 find the Angle at B. 


are ſolved by this Axiom: The Sines of the Sides of all ſpherical | 
7 riangles are in Proportion to the Sines of their oppoſite Angles, 


Prob. 80. In the oblique-angled ſpherical Hin A B D, : 
given the Angle BD A 64 15 the Angle BAD 50% 47, 
ind the Side BD He. 21, oppoſite to one of the given — 


Here being given the Angle at A, oppoſite the given | Side e 
BD, and the Angle at C, oppoſite the required Side B A, this 
may 'be found by the following STOVER founded on the oo ls 


As the Sine of BAD, 59? 47, „ — 1 Ar. 0. 3 5 
l to the Sine of the oppolite Side B 5 47” 210 „ 9.866586 


_9:954579 
To the Sine of the oppolite Side A B, 50® «I's „ 9. 884587 5 


\ Tha Side A B, being Part of the oblique Cirdle A B F, 207 | 


- Prob, 97. ts the ue. ſpherical 7 7 cls A B D, 5 e 
given the Side A D 74. 20”, the Side A B 65% 34 * and the 


 Conflrution. With the Chord of „ deferibe the primitive 7 
| Ciel HDAl; on which nd 85 20 from any Point 
| EEO ume 


„ Ar MATICS. 
| aſſumed, as CA, to D, and draw _ 
the right Circles D CI ahd 9 5 
AC at the Point D, by 
Problem 48, draw an oblique 

Ges Circle, DB J, ſo that it may * 
59 So“, with the primitive N 


the Line of Chords, and ſet 
from A, both Ways, to band 
5 Prob. 42, Caſe 2, lay 
68% 34 from A 10 a, on the VV 
. eight Circle ACH; thro' the three Points. b, a, and 6% 1 
Prob. 17, draw the parallel Circle 5 a c, interſecting the 
oblique Circle DI in B; laſtly, by Prob. 17, draw an oblique 
Circle thro? the Points I, B, and 4. and che . ABD 
0 the Triangle required. 


Dircle; take 65 34 eee 


Ile 
But here it is to be beried: that the parallel Circle b ac cuts 50 


5 5 the oblique Circle DF in two Places, vir. in B and s, whence an 


the Caſe is ambiguous; for it can't be determined whether the T.. 


Triangle ABD or the Triangle As be the true Solution, 
ſince the Side As is 65. 34 as well as the Side A B, as may 1 


90“ 


. be found by meaſuring them, as taught in Prob. 46 ; and this 10 tt 


8 1 oblique Circles H B A and D BI, Ty be meaſured: 0 | 


5 the included Angle at A 54 1900 „ to find the Side D B. 


EL 


. leſs than the other given Side. 


> AB oppoſite the given Angle at D, and the Side . A \D e 
98 the required Angle at By therefore, | nk oe 


7 - - As the Sine of the Side A B, 65⁰ 12 If; TY. Os, Ar.c 0. 040747 
Is to the Sine of the oppoſite Angle abs, 59. 25 25 9.930799 at G 
| So i is the Sine of the Side A D, 74% 200 > Mm 983558 rz. 


8 5 To the Sine of i its oppoſite Angle ABD, 660 a 5 9. 961104 


= Circle A D E v5 from "07 Foe. afſumed, as A, bet 4 


is always s the Caſe when the Side m_—_ — os Angle is uy" 


hi 
In the oblique-angled Triangle A B D, we have the Side | 0 


Tn 
on t. 
fight 


hic! 


The Angle at B, being made by the Interſection of the two 


rod 92. TY the geg | ſpherical Tring A B D, p 
given the Side A D 459 3⁰ #4 the Side A B 489. 50 and 


Conſtruction. With the Chord of 6oe, ng draw the primitive 


15. 36 to D, and draw + + 
nd AE; by Prob. 48, draw an 
ablique Circle, E B A, to make A 
an Angle of - 54*. 19” with the 8 : 
primitive Circle, in the Point A; /, 
nd, by Prob. 45, lay 48 50 A 
on this ablique-Qurcte, from A to- N 
, laftly, throꝰ the Points D, , ⁵ĩðͤ e NNE 

10 F, by Prob. 17, draw the - 5 * 
ee . Do Eu 
Triangle ABD will de the Tri- 5 F 

angle required. F 


In order to le this Problem, a moſt: of ths following 


e WK Caſes, it is neceſſary to let fall a Perpendicular, which muſt 
ie always fall from the End of a given Side oppoſite to a given 
p fng . The Side on which the Perpendicular falls is uſually 


Its both more, or both leſs, than 90% the Perpendicular Wil! 
ce Wi fill within the Triangle, and divide it into two right- angled _ 
the Triangles : But, if one of the Angles of the Baſe is leſs than 

If 90, and the other greater, the Perpendicular will fall without 


hure 


799 WG. To do this, find p, the Pole of the oblique Circle 
55 BA; then, by. Prob. 17, draw the oblique Circle Dy F, 8 
1 which falls from D, the End of the given Side AD, oppoſite - 


Cicle on which it is to fall, becauſe 1 it paſſes thro! its s Pole 2. 


de AD 452. 36"; 7 and the Angle at A 54%. 19“, to find the 


8 D. 8 DG; and, the Angle AD 8 lying between 
te given Side AD and the required Side DG, it is an 
Extreme digjun?, and D G is the middle Part; whence, by 


de A Rule, and its te 


— 


Soerica Ti rann. „„ 


— — — — 


— —— - 3 
12 - — — — — dre re na, cn; . 
. mſg erate ene = 
* 22 — 2 - , : — 


a the Baſe: And, if the Angles at the Baſe are, either 


the Triangle, and, by that Means, add a right-angled Triangle 
| to the given oblique Triangle: In both Caſes, the Parts may 
c 15 Je found by the Rules laid down in the ſeveral Caſes 5 
right- aged ſpherical Tings, from Prob. 64 to > Prob. 79. = 


I the reſent Caſe.” a Pepin Hl lor: Por from: D 
Z on the Baſe A B, will divide the Triangle 2A B D into two ů q 
747 ght-angled Triangles, AD G and BD 2 both right-angled _ 


he given Angle at A, and is perpendicular to E B A, uy 


Now, in | the right: ated Triangle A D G, we have * 


3 5 1 8 55 


— ae er 
l — 
CE 


——— — 
1 


9. 


"IC Bd A: > WOO 
; . 


— . OT 
2 : 
— 1 * —— . — 
— 53898 — 1 
2 a» 
. e 


— — 


— 2 7 
4 42 brat Mes ; oe 
= LLASEEMLS SS 


— Com — 00g, — 
6 4 — 1 — 
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1 MATHEMATICS. 


As the Radius | — — 8 BOK 


P 
: NE Og e glue 
1s to the OY of AD, 45% 36 — 9844880 5 

8 So f is the Sine of DAG, 54 19 3 — 5 — 7 


To the Sine of D G, 34* 38) 5 — : 9 7 560 | 
„ 1 
To. find the Side A G in ils FOR Triangle A D G; ; the from 


by fame Things being given, it is an Extreme conjuntt, and the on th 


= Rule, and its Note, „ . pn] Mc: 
. As the Coden of A b. 45* s, 85 . C0. Ar. 4 98800 a 


To the Tangent of AG, 30* IF — 7 wa 


Side A G is one of the Extremes 3 —— 5 the feeand by dr 


Circle 


Is to the Radius, — _ | _We# 
So is the Co-fine of DA G, 54? . 195 3533 Np 705990] Tran 


bother 


tle H) 
Then ſubtract A 8 30%. I 4 from A B 489. 500% 3 and the Nad th 


| | . i 2h Ranninder 7 - B 6 18007 | 47 Then, to find the Hypothenuſe p The 


4 „„ 9 8, in-the- right-angled Triang le BD G, we have the Per. 

i pendiculat DG 34 385 und by the firſt Proportion, and 

the Side BG, by the laſt: Now, the Angle at B lying be- 
tween BG and BD, it is an Extreme digjunt?, and the 


the req 


rendicy 
Rule, 7 


5 5 ” Hypoth enuſe BD, the middle Part, is POR ; Le: BY 


2 =. the third 8 85 and its Nate, 


= As the Radius 1 — . N on — 10. 


25 | may. be meaſured by Prob. * 


1 would fall, is a Part of the primitive Circle: B y this Means 


þ to t 
| . 
ts: to the Cs- fine of D G, 34 ., „ = 91 5297] : 
5 So i is the Co- fine of B G, OY” 37 38 e 8 2 970004 17 
: To the Co-fine of D B. 395 475 „ 5 85 — 9. .891957 Try 


The side D B, being” Part of the oblique Circe DBF © oft 


the 


Nite, 


| ; | : ite 0 
3 4 n might have. 1 let fall 1 the 4 _ FF 
Pod to the Side A D, by drawing a right Circle thro' th o the 
Pole of the primitive Circle, as the Side A D, on which i the ( 


255 the Side D B might have been found 1 in the Buns — er 


included Angle ab A 47 32 » fo find the Angle at E. 


the Conſtruction i is the ſame, 


Ifa Perpendicular is let fal! 
tom the angular Point at Fo  _— 
on the Side AE, which is done e 

by drawing a right Circle thro ff / 
C, the Pole of the primitive /{ -— [<< 
Circle, and F, then will the pÞ[_ & 
oblique Triangle E F A be di- Fn 5 

ded into two right-angled \ _-* 
Trangles, AF H and EFH, N 

— both right- -angledat H: In the „„ 

Triangle AF H there is To 5 he. 
the Hypothenuſe AF 53% = BE + Es 
ad the Angle at A 475 32 , to 0 1 Perpendicular F H. 


lie, and its . 


cy: the Radjus | 


k — 


— — 


207 
660} 
95] 
pP 


& aft Calculation, it is now an Extreme conjunct, and A H, 
b Note, 


be Co tangent of the Hypothenue AF, 
er 


o the Radius, 8 


' thi 


— 


16. . 


m ie Tangent of A l, 42* wy 5 


Spherical 7 rigonometry, 8 28 = 


Prob. 83. In the oblique- -angled ſpherical Triang je AE F, 
given the Side A E 720 34, „ the Side A F 53. 12 J and the : 


There being the ſame Things ons as in the laſt Problem, 


The Angle AFH ly ing between the given Part A F wid ” = 
be required Part F H, it is an Extreme digunet, and the Per. 
endicular F H is the middle ed 3 "Ins, by. the this a . | 


þ to the Sine of AF, 597 1 : _ = LE, 
0 13 the dine of F AH, * 3² 5 3 . — oe 1 


fu 1 of the middle Part F B, 365 ; 3 9. 777340 5 
— To nd the Side A H, the fins Parts eng! til! given as in : 5 


Me of the * is required 5 by: the ſecond Rule, and 1 85 


dens Ar. o. 0.126043 = 
the Co- ſine of the middle Part «AHL, 47 2 „ 9. 87345 | 


. 955545 
—S — 


— OI warm EDI EEC IED II ——«˙ —— ̃ Cc Es OE OTIS es TING Ag "6". —— — 


— 


22 MATHEMATICS. 

Which being ſubtracted from A E 72. 34”, there remains 
HE 30. 30“; therefore, in the right-angled Triangle E FH, 
We have given the Side F H 30. 12, and the Side HE 
30. 30“, to find the Angle at E; which is an Extreme con. 


juni, and the Angle at E, being 01 one of the * Is found 
by the ſecond Rule, and its Note: 


As the Tangent of F H, 362.1 1 . oo Ar. 18 13555 $0 
1s to. the Radius, 1 | | 

a 80 f is the Sine of the middle Part H k. 3 30? . . 30's "4 7046 To 

S To the Co-tangent of the Angle at K 5 5 46 „ 9. 841024 | 

The Angle at E, being made at the Periphery of the pri- I 

5 mitive Circle * the e Circle D F E, Re be mealured . 

5 * Prob. 5+ 4 

1 Prob. 84. In FU ; lg pberical Triangle R 8 T; x gives fr 

the Angle at R 82 10 , the Angle at T 59. 10, and th ther, 

WW Side T'S, oppoſite one 5 lle youu AE 6g? 4 15, „ te 3 1 8 

= the third Anele at 8. b 

Io Phe fame Parts . given here : as in o Prob, 8, the Ca 0 

T2 ſtruction will be the ſame. = 

And, if a Perpendicular is let EY To t 

5 fall from: either End of the given i 

Side TS, as 8, on the oppolite _ Te 

Side TR, which Perpendicular Angle 

will be a right Cirele, drawn / of tw 

thro” the Pole of the primitive ,\{ ___-— 5 

Circle and the Angle at 8, the A © pro 

oblique Triangle R ST will 8 ven 

divided into two right-angled kb ET Aigle 

Triangles, T Sa and RSa, Th 

„ right-angled at a : In the ing ny OE rl ro L * 

Triangle T Sa, there is . 1 5 85 will b. 

the Side T 8, and the Angle at | WW. >. 

Tr nd the Side S a; therefore. it is an PER: dig 1 1 

. and the Side 8 a, which is the middle Fart, is | ſound v | 3 

third Rule, and i its „ W leo + 

7 As the Radius . — — 5 . : tie ob 

1 to the Line of TS, 69 16 2 - 9.9710 ** 

N Soi is the Sine of 8 T ay 599 | — — 


3 To the Sine of the middle Part oF a, 5 35 2b. 9.904 


1 


have given the ſame Parts as before, to find the Angle 1833 
which is an Extreme conjunt?, and the Angle at S is one of 
the Extremes; therefore, by the ſecond Cs and its Note, 


zz to the Radius, 


DS 10. 


Bs. E TU 


therefore, by the fourth Rule, and its nas 


Is to the Radius, — — „„ 


dngle a B 54 20 » to find "the third Side D * 


The fame Parts being given here 

8 in Prob, 81, the — V Sg 

Vil be the ſame. And, to let fall!! 

erpendicular from the ein,, rn: 

A, on the Side B D, find P, „„ 

Dole of the Circle B D E; then, N 15 . * a > 

o' the three Points F, 2, A,draw ©; 

be oblique Circle F pA, Which 

nil be perpendicular to the oblique XN 

(ce BD E, and divide the Tri- 

de B AD into two right-angled „„ TT 

* A, 4 B and A, C D, yo: wanne at a: 51 the 
8 | | Trivvgle 


| Spherical T rigonometry.. e 282 
To find the Angle T Sa: In the ſame Triangle T Sa, we 


As the Co-tangent of ST a, 59% 10 3 Co. Ar. 0. 224092 
90 is the Sine of the middle Part TS, 65 18 „ | " 1 5 48359. = 


To he Co-tangent of T Sa, 50 220 * "a 9. 77 2451 : 


Having found the Anele T'Sa. we are next to find the 
Angle R 'S a, the other Part of the required Angle RS T; to 
find which, we have, in the Triangle R S a, right-angled at a, | 
given the Side Sa, before found, and the given Angle T RS, 
or, which is the ſame, the Angle 4 RS; which is an Extreme - 
un', and, the Angle at R being the middle Part, the 
Angle T8 a, which is to be found, is one of the Extremes; . 


ks the Co. ine of S a, 53% 26 "Co. A Ar. 0. 224930 -— 
os the Co- ſine of « a R S, 820, . 10 * . * 126125 5 0 5 
To the Sine of R 8 "i 120 8 af. 5 8 5 9. 35 1055 5 


To this adding the Angle T Sa, loan before, it 1 1 - 
Angle TSR 72%. 20“, which, being made by the Interſection Ts 
> two TO Circles, oy be meaſured by: Prob. 56 Caſe 2. 


Prob. 8: I Ih the ebligue-ongled Aberical Triangle A D B, fs 
wen the Side AD 79® 25 the Side AB 72. I , 1 the 8 


3 1 * Prob. 46. 


MATHEMATICS. 


Triangle Aa B, there is given the Side A B, and the Angle f 

at B, to find the Perpendicular A; which being ſeparated d 
from the two other Parts, it is an Extreme disjunt, and the V 
Part required i is the middle Part; JO by x the hits Rule, Bo 
and its Net, P 
As the Radius —— rg „ ; 

: 1 to the Sins of the Hyporhenuſe A B, 72 . * 9. 979658 . 
FTF e . t 
To the Sine of the middle Part a A, 505 58, 9. 890254 2 
To kad B a: With the Hs Parts given, the Part of the g 
. Baſe a B may be found, this being an Extreme conjunct, and CG 
the required Side is one of the Extremes; Jn by the WM ,, 
e ſecond Rule, and its Note, „„ r. 
„ My this C0- -tangent of AB, 220-7 1 5 co Ar. o. 19514 i 
l to the Radius, — — 10. in 
- So is the Co-line of the middle Part aBA, > 54" As 9 76413 the 
F „„ | WP 
SL To the Tangent of, a B. bre 5 — 88 . 10 2 25 1 BME 
. 10 the right: angel * Aa D, we e given the As 
SO Hb AD, and the Perpendicular a A, found before 
co find 4 D, the other Part of the required Side BD, which i Is t 
An Extreme disjundt, and the required Side is one of the EX 50 
tremes; therefore, by the fourth gr and its Note, ; 
As the Co-fine of Aa, 50. 58”, Co. Ar. 0.20081f 9 
ls to the Radius, — — 10. 7 
85 S0 f is the Co- ſine of A D, 79% 8 „ 8 2642 To 
To the Co- ine of 4 D, 73 1 1 I's > 9 4540 | P 
This. being add. to 4 71 61 "before found, 

1% i, the Side BD, {ugh wick wy be 1 a Cy 

8 . 1 1 Þ i 

. OY $6. EY ih Ae rica Triangle D £1 * 70 
_ given the Side DE 79 „ 29, and 10 

| Wa at D 62%. 40", 10 find the Angle at E. M 1 
Conſtruction. With the Chord of 609, deſcribe the pi u 

Cucle A E D B; draw a right Circle, A D, at * en 


tom D lay 70 56, to E, and | 
draw the right Circle E B, : 
which croſs at right Angles | 
| with the right Circle 7.43 by 
prob. 48, draw the oblique , 
Circle A F D, to make an K 
Angle of 62 . 4.0” at the Point © F 
D; by Prob. 61, draw the A 

58 dale ez „ 

the Complement of EF, diſtant 

from t, interſecting 1 F-1 - —. 1 
in F; laſtly, thro the three F 5 
Points E, F, B, by Prob. 17, draw the ae Circle EF B. 


the E which will be perpendicular to A F D, and fall without 
= Triangle on the Baſe D F, produced at the Point a; by which 
140 is found the right-angled Triangle a E D, right-angled at a; 


its Note, © TT 


277 e 
the As the Radius 1 8 — = 8 „ 
:fore 1 „ 


itcrefore, by the ſecond Rule, and i its $ Nees. 8 


e . rigonometry. 25 295 | 


which 1 bay hs required Triangle DEF. Draw an oblique 
Circle from the Angle at E, thro? þ, the Poleof AFD, to . 


in which is given the Side DE, and the Angle at D, to find 5 
the Perpendicular 4 E: This is an Extreme digunts, . 
4E is the "Wn Fart; 5 e by:4 the third i Rake” An: | 


Ive to the Sine of the Hypethenale E D, 79 55 9. ak os x 
So is the Sine of a DE E, 620 +40 55 Te, 9: 948584 5 


To the Sine of the middle Part « a . 615 15 1 9. 9 418 46 „„ 


mou 3 „ — POP Os 
OR 1 
wot * 4 ” - * — > — + nr 
lat EO 5 - 
2 « * 8 


be fame ps Ls given, in 1 * clehvanghtd Tri- 5 
angle EA D, to find che Angle 3 E D, will be an Extreme _ 
emjun&?, and the required Angle at E is one of the Extremes; > : 


-a{urd] As the Co-tangent of a D E, 62 40 5 Coe. Ar. 0. 286614 : 
—_ k to the Radius, —— „ 10. 5 = 
0 90 is the Co-fine of the middle Part E D, 79* -56% R 9 2 42 5 26 . 
EN . 


ind | 

No Having found: the Angle a :E D, to ind 7 Ane 4 E F, 
T in the Triangle E a F, Tight-angled at a, given the Hypo- 
Jeaſur on E F 66% v. 4 and the PRYOR a E 6x: -.. 


To the Co-tangent of a E D, 7175 5 410 8 — 9.520 0 


before 5 


rn 1 r F 
* = A py ih . : Rent tee es” 
1 2 - 8 1 PIs * " — 
"of wa" — — 2 s — — . e — 3 . 2 2 i 
2 — — — — > <= * MIC, 3 EE 5 
— I 7 4 2 — S 
« * a po wh "_ Py . . A — — 82222 * my _ * 1 


ane gh rn, et 

. » — _——__—_— Uh 

e - 
2 . — 


leaves the required Angle FED 33% 2“; which, being made 


286 MATHEMATICS. 
before found; whence this is an Extreme conjundt, and the 


-_ middle Patt is ured 3 5 — by the firſt Rule, and 
its Note, 7 


- As the Radius — N ED * 10, 


5 Ts to the 8 of E F, 669, C 
So is the Tangent of a E, 615 8 1 9 5 — 116 25624 


To the Co. ine of a Er. 38 75 3 5 9. 6948) 
Tb, being ſubtracted 0 the Angle a E D, before found, 


At the Periphery of the primitive Circle YT the oblique Circle 
E F B, 5 * eee © þ Prob, "IS: TE 1 


5 Pre 82. "bb the aii ſpherical 83 B D! E, 
inen the Side B D 35 2%, ihe Side B E $820. 10, and | 


=» the Angle at D 79? 445 7 find the third Side E D. 


8 as in Prob. 81, the Conſtruction . 


ſame. And, to let fall a Per- e, „ 


: on the Side DE, find 555 te . 


. e the three Points A 1 
= oblique Circle Ap F B, which 
5 and divide the Triangle BD E 


BD, and the Angle at D, to find the Perpendicular BF; 


EY its Note, 3 
| . | As the Radius 


The ſame Parts being given N 
of the Triangle EBD is the 7 15. 


5 pendicular from the Angle at B, f, 5 


PTE P, B, draw, by P rob. 17, the . 4 | ” 


will be perpendicular to DE 8 


into two right-angled Triangles, E B F RY B D )F, | bot " 
 _Tight-angled at F: In the Triangle D B E, is given the Sid e 


1 which, being an Extreme disjunct, and the required Part B ” 
being the middle FRY ny be found * the third . 8 1 


a — A} 


385 5 to the ins of the Hypothenule B D, 3 5 7 7 9.63424 1 

So is the Sine of B D F, 790 44” 1 — 5 | 5 " 
To the Sine of the middle Part, B F, 34 45 0 mm 
Ani 1 
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f tt Angle, it is. an Extreme conjunct, and a T is one of 


0 Extremes 3 1 therefore, by te. ſecond Rule, and its Ae, 


þ to "bt mg e 8 = 18. 


To the Tangent ofaT, 8% 59, FE 


9. 199235 


Which being WTR to the Side 825 42 A 205 5 | before found, : 


makes [3 & £ 18 „ the mee ＋ 8. e 


Prob. "I * the hlque-angled Aoberical gn D E F. = 
Bien the Angle at D 63%. 45", the Angle at E 71? 49 : and 


* Side DE 862 2 5 . to find the third "oY at F. 


| The fame Parts being given 55 R 1 8 
re as in the laſt Problem, ide — 
Conſtruction is the ſame. "The VV 
Frpendicular E b B, being OS 
lll from the Angle at E, nn 
\FD, as in the laſt Problem, _ 
il interſect the Baſe F D, 8 
duced in 6, making the two ̃ dA 
ft angled Triangles LED: 

1 EF: In the Triangle 

ED, given the Side ED, 

al the Angle at D, to find the 5 
feendicular 5 E; which i is an 


ie, by the third Rule, and its . | 


þ the Radius | — — — Son 10. 


1 hd 


a the Co. -tangent of TR. 4, 1 155 306, . 10. 384077 I 


15 big you of: * R. 34? 3 » the middle Part, 2 753312 - 


Lxtreme digunct, and the Side b Ei is the middle Part ; there- 7 1 


to the "0 of the Hypothenuſ ED, 860 25 » diene 
psthe Sine of þ D E, . . 3 


te Sine of the middle Part ö E, 63. 3 1 9. 957861 5 


And, in . * Triangle, 10 the fame 8 given, to > 
ithe Angle 5 E D, is an Extreme conjunct, and the required 
Wh is one of tne Extremes 3 ; e by che ſreond Role, = 


—_ 


2 
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— 3 7 ö : 
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885 To the Co-ſine of the middle Part b F r. 15 ar” „ 9 1631 


"> MATHEMATICS. 


As the Co-tangent of DE, 6 45 Co. Ar ho 0 
Is to the Radius, 3” OY 3 702 


- So is the Co-ſine of the middle Part E D, 86* 2 5 : 85 795881 2 

05 op 
To the Co-tangent of þ E D, $25 47 „ 9 102906 1 7 

: Fram which ſabes the given Cable F E D 63 4, and ke 

5 the Remainder is the Angle ö EF 19%. 2. Then, in the the alt 
Triangle h E F, right-angled at b, given the Side 5 E, and te ud B 


Angle bEF, to find the Angle 4 FE, the Supplement of the 
required Angle DFE to 180 ; this i is an Extreme digund, 


Ros As the Radius — —— 10. 


L Rule, and its Na 5 


Ts to the Cx-ſitle of ZE, 63 3; „ e 
. Soi 15 the Sine of 5 E F, bn ih 4 „5 * . 9.513 


and the Angle bFE is the . Part; 3 * 158 — third 


. This being ſubtracted from: 1805 5 "the. Renuiaer is ll 
2 ain} Angle DFE 98. 30; which, being made by th . 

i Y Interſection of two 885 Circles at * — be meaſured | Havin 
* by Prob. 50, Caſe 2. 1 r 

thus four 

OTIS: Prob. 86. * . e fohevical Triangle A Bl kthe T 
„„ given the Side AB 74 200%, the Side BD 58. 40, and ib 0 the 
= Side AD 47* 380 „ to find an EN 9 as 5 the ENT at A. 5 


r 


of 6e, draw the Circle ABE; 
Boy draw, at Pleaſure, the right 5 
Oircle F A 34%; 2004 7s. 
ftom A to B, and draw BF; SY ns CT 
by Prob. 61, draw a Circle. , a7 3k 
5, at 479.38 diſtant from EE rr 
_— alſo, by the ſame Problem, n 


from B, which will interſe&t 


- — E Y A 3 and, thro the Prints ; B, D, an F, 1 | 


| Conflrudtion. With the Chord 


draw d De, at 58. 46” diſtant 3 \ 


the former in D; laſtly, thro 105 


the Points A, B, and E, by N 


Prob. 17, > draw the oblique 


Spherical 7 rigonomttry. >; 291 


me hen, draw the oblique Circle B D r. which will 
amplete the Triangle AB D. 


Half the Difference; allo TORE: Half the Baſe A B. 


5 | 46 B D. 2 . 20 Baſe AB. 
WO AD x wr 

— é — . 15 87 , 10 Half, 

1 66 24 Saum. e 


= 53 7 | Half-Sum, 2 


7 $1 Difference. 5 


3 34 Hall-Difference, 


thus found : 


bio the Tangent of Half the Sum of the Sides, 1 
108 © 8 ; 


— 


To the Thane of Half B BY the alternate Bak, 
95 45 8 2 


— — 


A 


12 


* dide A e 279. 25% to find the Angle at A; which is an 


( Kore, 


Here being no given Angle, the Perpendicular muſt be let 
ll oppoſite to the required Angle at A; therefore, thro' 8 
ad C, the Pole of the primitive Circle, draw the right Circle 
(De, which will be perpendicular to the primitive Circle: 
Make e f equal to A e, then will A B be the Baſe, and FB 
the alternate Baſe; to find which, add the two Sides AD 
nd BD together, and take the Half of their Sum ; then ſub- 
tact the teffer Side A D from the greater Side B D D, and take po 


r e 4B, and Mat the de nd 
Difference of the Sides, A 2 and D B, the pars Baſe B fo s e 


bthe Te. of Half hs Baſe AB, 1 I, K 85 ar. 0.120259 
. 10. 126043 
vis the e, of Half the Diftrence of the bl 8. 988842 


eee 


Which, being added to Half 8 Baſe A B 37⁰ 3 107 „ is the” 

Me Be 40. 55, the Baſe of the right-an led Triangle N 
Ie; and, being ſubtracted from the e the Re- 
under is A 3-27? 25 , the Baſe of the right-angled Triangle 
We; in which there is given the Side A D 47%. 38“, and 


eme chunt, and the 98 8585 at A & the middle FIGS ws | 
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15 to the Co-tangent of A D, 4 38, e 9.96002 
153 So f is the Tangent of A ey ** 255 5 — : 9.7149 


2; C Perpendicular : Thus, Add the three Sides together, and take 
Half the Sum; then ſubtract each of the two Sides 8 
. the 3 from the eng torn tia” 


Y who . . . 44 Sum. | | 
90 22 Half-Surm, 


which the Learner ny * ſor his Improvement. | 


— m n "RE Y 


ny, Yn g 
* 
—— Ae hes 
ä — — : 


— mmm 


To the Co ine of the Angle: at A, r! 40“ . = 9. 674050 


This Probe may he folved Another Way, without Warte 


200 AB. 90 22 Half. Sum. — 0 


| = Kc 
EP 40 BD. 74 20 A B ſubtract. 30 AD, is 62 


"IG. - 3 2 | Remainder. . 5 


Then add the Sins = theſs e Viz. 169. 271 the 


os Difference between Half the Sum of the Sides and A B, an oy 
42% 44”, the Difference between Half the Sum of the Sidel 7 7 
and the Side A D, to the arithmetical Complements of t- 
Sines of the two Sides containing the required Angle; Hal Si 
tthat Sum is the Sine of Half the required Angle, which, being Si 
ET doubled, gives the 2 A at one N . =O 
Sine of 16 2 —— 95 441218 hf 
Sine of os 155 —— 9.831606 ” 

Sine of 74% dear 55 Co. Ar. ©. 016442 


. 


Sine of Wo. TY wy — Co. Ar. 0. —3 —— : gi 


Sum — 2 420712 | 


1 


3 


Y * e e 8 N N 97 710356 | 
6 = 46 Angle B A D, as before. l the o 
| des of 
Feng The . at A; being 1 at dhe e may Problem. 
e meaſured by Prob. 54 : The other Angles may now be foul br, if a 
by the general Axiom, Page 277; by which the Angle! B D WW": lat 
will be found to be 67. 28”, and the Angle DBA 49 33 5 


Spend cal 7 ri 3 


Prob. 91 . In the obligue- angled. ih 
ſcherical Triangle ADE, given 
ihe Angle ADE 379. 19 , be 
Aigle A E D 62“ 255 , and 

the "het D AE 49 54. 3 % 
fad the Sides. 


The Way to conſtrubt this Wars IT 
Problem i is to conſtruct, by the Xx 
alt Problem, a Triangle whoſe _ 
Sides ſhall be equal to the given 
Angles, as the Triangle, ADE; 
where A E is 37 10% A Db 


AED; thus, 5 NE 

625 4 KD. 74 40 „Half. Sum. 7 8 3 

49 » 54 E D. 0: 3 ED ſubtract. „ AE. 
1% AE —ů— 

e «55 Keane, 37 35 

* 3 Sum. „ - 


1% 49 Hal. 


dine of 24 — — . N 9.624590 8 
dine of 7 30% | . — — 9.784447 
dine of 49* 54 i 3 Cs. Ar. ©. 116383 
je vine of 37* 4 19. — 8. Ar. 0. 217 * 


son — 19. 742790 


OS of 2 — — 5 9 87 1395 


0 ; TI” 6 Ras” AED. 


hr, if an oblique-angled ſpherical Triangle be conſtructed by 


ati n Problem: This [ leave to the Learner' 8 | Exerciſe, - 


629, 25 „ And ED is 49? 84 "ow, "RE either of the” 
Rules in the laſt TIO, an the required Ae as, 


The . at E is thus found to be 965 &; tha the Ang "= 
t A will be found 59. 6”, and the Angle at D 42 50% 
In the common Manner; ; and the Angles thus found are „ 
tes of a Triangle whoſe Angles are the ſame with thoſe in the 
toblem, the greateſt Side being oppoſite to the greateſt Angle; 


de laſt Problem, whoſe Sides are 908 , 380 „ ane 
e, 50“, the Angles will be the ſame with” the Angles given 5 


„ 
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MATHEMATICS. 


Sh 8 our ur Sight, 


of AsTRONOMY. 


5 Y ASTRONOMY. is n meant the Wi *© 
Knowledge of the. Stars, and the Laws of their be K 
: Motions : But what is here intended is the Doctiine b. 
of the Sphere, and its ſeveral Circles. oppoſ 
In order to this, it will be neceſſary, in "he fic Place, South 
to give © an Account of the ſeveral nn Circles of the _ 
© x emo : CIS an As 
5 5 Line, 
: | Definitions. 12 : we 
Pens A hers: i in the. common Acceptation of the Word, i3 the Pe 
a Globe or Ball; but by the Sphere, in Aftronomy, we mean . Circle 
the concave 3 of the Heavens, in which the Planets have are eq 
their Motions in their ſeveral Orbs, and in which the Sun and Poles, 
| Planets, as well as the fixed Stars, appear to move round the fiber 
Faarth in twenty-four Hours; this laſt being only an apparent . 8. 
2 Motion, ſince it is occaſioned by the Rotation of the Earth UM alw 
upon its own Axis. On this Sphere are contained diver Kquin 
Circles, both great and ſmall. „ Angle 
2. A great Circle of the Sphere is that which divides it into make - 
N _ equal Hemiſpheres. Lclipti 
3. A ſmall Circle of the Sphere is any Circle which e or equal | 
5 1 not divide whe TOI | into mT Parts. . the Ne 
; Names, 
of the great Circles of 1 the Sphere, ©. 


7 The 1 is that Circle which divides the viſible Part Ari 


of the Heavens from the inviſible, being the Circle which Mar, 
bounds our Sight when ſtanding on a Plain and viewing the , 
viſible Part of the Heavens, The Point directly over our Le 
Heads is called the Zenith, and the Point oppoſite to that, di- 
rrectly under our Feet, is called the Nadir: Theie two Points 
are the Poles of the Horizon, being o Sant from it. T; 
Horizon is diſtinguiſhed into rational and ſenſible: The forme 
bs that which diſtinguiſhes Day from Night; for, when the 


ful 


Vegittay 
Novel 


© Sun is above this Circle, it is Day, and, when below it, the Theſ 
Sun is then ſaid to be ſet, and it would be qure dark if the! Dock. 
was no Twilight: The Senſible Horizon, 5s the Circle thal Vane) 


* 


Th Circle cuts the Horizon in the North and South Points, 


the Horizon, it is Mid-night. 


oppoſite one another ; one is called the North, the other the 


Line, like the Rotation of a Wheel on its Axis. 


2 CD oo 0a 


e eicher riſing or ſetting. 


it | 
ch 
18 
t0- 


Xe 


each of them, 2 are as follows: 


iet * | Taurus * DD OE 7 Cancer * . 
March 20. 5 April 20. : May . June 21. 


10 
ich 


out ts Q e * | 5 Libra = 5 bee W. 
uh 23. tuft 23. September 23. October 23. 


Wierer 2 Capricorn * Aquarius æ - Pie 5 


the 
her Theſe a are ated. the Sina of the Zadiac, died is a great 

cha be encompaſſing the Heavens as a Girdle, ( whence its 
22 in which the Planets move. The Breadth of the 


lac Is $ wualy eſtcemed about Gxteen or h Degrees, 
3 


\ Of Anon RS  - 
The e is the Cirele in which the Sun is at Noon. 


þ FR 
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81 
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4 
; 

| 
. 
| 
of 


ind paſſes thro' the Zenith and Nadir of the Place and the 
a6 Poles of the World: When the Sun is upon it, and above 
the Horizon, it is Mid-noon ; and, when he is upon i below 


— 2 —A—A— — 
—— — — — * 
= — — I 

— 


b. The Poles of the Warld are two Points Clametricatly 


ah Pole. A. Line, being drawn from the North to the. 
Guth Pole, will paſs thro' the Center of the Earth, and be as 
in Axis 3 the diurnal Motion of the Earth being made on this 


* — — en 
** yore et nr 


: —— ary nn, he * 
— ä —ů— —. 
a> N 


7. The Æguinoæ, or Æguinoctial Cirele, is a Circle TOY : 
divides the Heavens into two equal Parts, at go? Diſtance from 
the Poles of the World, (which are therefore the Poles of this 
Circle), When the Sun. is in this Circle, the Days and Nights 
are equal in all Latitudes ; only directly under either of the _ 
Poles, or in 90 of Latitude, there the Jun is in their Horizon © 


8. The Ecliptic, in which the apparent Mitten: of the fun. 
b always performed, is a great Circle which interſects the 
Equinoctial in two oppoſite Points, and makes with it an 
Angle of 235 20” s or, as later Improvements in Aftronomy 
make it, 23® 20 commonly called the Inclination of the 
Ecliptic to the Equator. The Ecliptic 1 is divided into twelve 
qual Parts, called the twelve Signs; the firſt ſix are called 
the Northern Signs, the laſt ſix the Southern Signs: n 
Names, Characters, and the Times when the Sun, « enters into CT 
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2 \ . — we 
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member 22. December Bhs.” January 20. Bb. * or 19. Y 
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— 
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— 
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Sun's greateſt Declination : 


5 above the Horizon, is determined by 
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in the Middle of which is the Ecliptic, from which the ap- 
parent Motion of the Sun never deviates. 

3 The Haur-Circles are Meridians drawn this the Poles of 
the World and every fifteenth Degree of the quinoctial, of 

which the Meridian of the Place 1s the Hour-Line of — 


1 the Clock. 


1 Nierictan- Circle that interſecde the Edlptic i in the 
frirſt Point of VT and = is called the Æguinoctial Colure; and 


that which cuts the Ecliptic i in the Solſtitial Points, that is, 
the Beginning of S and W, is called the Solftztial Colure. 
11. Circles drawn from the Zenith to the Nadir, cutting 
the Horizon at right Angles, are called the Azimuth-Circl:; 
and that which interſects the Horizon in the Eaſt and Weſt 
os We called the Prime Vertical, or the re of Eaſt and 
0 lt 


* the , G roles. 9 


5 12. The ſmall Cirdes of the Sphere are ſuch. as are Parales 
: to any of the greater Circles before-mentioned ; ſuch are, 

13. The Tropics of Cancer and Capricorn, which are 
parallel to the Kquinoctial, at the Diſtance of 230. 29“, the 


I. The two Polar Circles are Parallels to cs Fcquinodial, 
at the Diſtance of 66. 31: That near the North Pole 1s 


= called the Araic Circle, and that near the South Pole | is called 


: the: Antarctic Circle. 
5. Circles drawn parallel to the 9 are called Cirdes 
of Alitade, becauſe the Altitude, or Height of any Objech 
thoſe Parallels. 
16. Parallels of Latitude are Parallels to the quinoctial; 
. and are alſo the Parallels of the Declination of the Sun of 
Pane. 
1 The Lobi of a "Place 1 is the. Elevation of the Pol 
above the Horizon, or the Diſtance of the Zenith from tl 
Aquator: If the North Pole is elevated, it is North Latitude 
but, if the South Pole is Aerateg, it is South Latitude. Thi 
Latitude never exceeds 90 The Longitude of Places 
meaſured on the Æquinoctial, and uſually 1s reckoned fro 
| Eaſt to Weſt round the Globe, from different Points of whid 
the Longitude | is computed by different e 7 1 
£ 18, 


| On. The Tropic of Cancer is on the 
North, and the Tropic of Capricorn on the South Side of the 
. . 3 
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Of Afronomy.. „ 8 
18 The Longitude of the Sun is his Diſtance from the firſt 3 
Point of N, and 18 therefore the ſame with his Place in the 5 — i 


— —— —üA l.]. 225 — 
4 4 IIS "WY 


SFr . 
— n > 2 * 7 
3 _ 5 * 4 
% * — 7 4 
— — — ͤ1ꝛwö— 


q—UTU d — x ¶lUv¹ one xens 
+ << - - = © CT 5 


| pee <7; 10 
| F 5 „The Ber ination of the dun we have already ſhown to f " 
3 3 bi Diſtance from the Aiquinox: When he is in any of 1 
the fix Northern Signs, his Declination is North; and, when Ti. 
e be is in any of the mY Southern Signs, his Declination is 1 
d WT South, _ 1 
y 20. A be Sphere | is when the Poles of the World A WH 
be Horkion..: And the right Aſcenſion of the Sun is the Degree | 1 
ol the Æquator which riſes with the Sun in a right Sphere; | 4 
bon it is the Degree of the Ægquator which comes to the 110 
t leridian of any Plate with the Sun. The right, Aſcenſion i E i . q 
nd Wrcckoned on from the firſt Point of Y to 360% _ „„ Wh: 
21, An oblique Sphere is when one of the Poles. of the World : = 


is above, and the other is below the Horizon: And the oblique. 


{ſ:nſion of the Sun is that Degree of the Aquinox which riſes 8 | 

id an oblique Sphere with the Sun. . ä vr 

es When the Poles of the World a are in the Zenith and Nadir, 585 " 
Whit is called a parallel Sphere. 3 1 

a2. The aſcenſional Differente i is the Diffronce between the 5 971 
the ght and oblique Aſcenſion of any Point of the Ecliptic ; that 1 
the WY the Difference between the Degree of the Æquinoctial that $i 
tees with the Same Point of the EPO - in a 7 and an ” if 


blique Sphere... rot Yorke nf . 
23. The Ariplitude of: the Sun is the Diſtance of the Sun' 8 8 
5 5 Kiling or Setting from the Faſt or Weſt Points of the 
forizon: When he riſes and ſets North of the Eaſt and Weſt 
Points! of. the Horizon, his Amplitude is North; but, when 

e riſes and ſets South to the Faſt or Welt Points! of the 
brizon, his Amplitude is South. e — 
24. The' Sun's Azimuth is his Diſtance: em hs Metidian, 5 


— 5 3 — 
F ĩͤ v ̃]³² ˙ AAA ⅛˙ ʃöꝛß tte a ee ne > 4 


0 ither Eaſt or Weſt: Till he has paſſed the Meridian, his 51 
famuth 1s Eaft ; 4 and, when he bas 70 it, the Azimuth 1 
_— The Altitude of the em! is ns Height above the Horizon: 0 
he” 1 Meridian: Altitude i is his Altitude ar Noon; which, when 5 1 
b in the Tropic of S, is 61? „57 ; but, in the 'Froglc 4 1 
ces 2 is no more than Ty 0 > in the Latitude of Bendhiß „„ 

Mich i bh 7 North. ) 08 FT 100 VT 
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298 MATHEMATICS. 
£ Prob. 92. | To project the Circles 0 R the Sphere on the Phi 15 
of the Meridian for the Latitude of L 51, 32 North, b wil. 


7 mp Z ng befor, 


inning 
x will 

Take 
Ways, | 
* Ca 
1 4 | I 
ot of 
de Wo 
bich n 
orth P 
cle B 


With the Chord of 60“, draw the primitive Circle HZ R 
for the Meridian of the Place; draw the right Circle HO! 
for the Horizon, and ZON at right Angles for the Pri 

Vertical, or Azimuth of Eaſt and Weſt, in which Z will! 
the Zenith and N the Nadir; take 51*. 32”, the Latitude 
the Place, and ſet it from H to P, and from R to 8; thi 
will P repreſent the North Pole of the World elevated abo 
the Horizon, and S the South Pole of the World depreſi 
below the Horizon, equal to the Latitude of the Place; fro 
P tos draw a Diameter POS, which repreſents the A 
i of the World; at right Angles to POS draw K 0 U 
ii which will be the ZEquinoQial; take from the Line of Cho! 
 23*.29', and lay it, both Ways, from to a, and fr 

4 to wp; lay it alſo from Q to S, and from Q to b; du 

the Ecliptic 5 O W; take the Half-tangent of 23. 29» * 
lay it, both Ways, on the Axis of the World to c and 
then, thro' the three Points a, c, S, draw, by Prob. 17, | 
Parallel a c S for the Tropic of Cancer; and, by the f 
Problem, draw Yp 46, thro' the three Points d, 
the Tropic of Capricorn; or, if you take from ho 


Tangents 66. 31“, the Complement of 23. 29', and ſet 
ne Foot of the Compaſſes in c or d, letting the other fall on 
the Axis of the World produced to a ſufficient Length, that 


before. 


b the Beginning of 8; 60® being taken from the ſame Scale, 


vill be the Beginning of W. 


te World extended beyond P, this will be the Center, on 


cle BA D be deſcribed about 8, the South Pole. 


Nadir, they are Azimuth-Circles. 


yill be the Center, on which the Tropic may be drawn, as 


The Center O, where the Ecliptic interſects the Aquator, 
b the Beginning of Y; 30“ being taken from the Scale of 
Half. Tangents, and laid on the Ecliptic from O towards S, 


ind laid from the Center towards 2, is the Beginning of 1; 

nd the Beginning of S is at the Interſection of the Tropic 
with the Meridian: Now, reckoning back 30 from S to- 
rds O, we ſhall come to the Beginning of N, the fame 
Point Il is; reckoning back 60 from S towards O, we 
ſhall come to the Beginning of , the ſame Point where 8 
began; and, reckoning back go“, we come to the Center, 

r Beginning of E, the firſt of the Southern Signs: Then take 

0* from the Scale of Half-Tangents, and ſet from = tom, 

bor the Beginning of that Sign; take 60 from the ſame Scale, 
nd ſet from S to 7 for the Beginning of that Sign; the 
Beginning of W is at V, the Interſection of the Tropic with 
he Meridian; reckoning back from W 30 will be the Be- 
jnning of 3% and reckoning back 60 for the Beginning of 


Take from the Line of Chords 23% 29', and lay it, bon 
Ways, from the North Pole P to A and T; then, by Prob. 
12, Caſe 2, lay 23. 29 from P on the Axis of the World 
dr; Now take the Tangent of 23*. 29, and, placing one 
dot of the Compaſſes in , let the other fall on the Axis of 


lich may be deſcribed the 4Ar&ic Circle Ar T about the 
orth Pole P: And in the fame Manner may the Antarctic 


If one Foot of the Compaſſes be placed on the Aquator, 
ter within, or continued without the primitive Circle, and 
que Circles are drawn, paſſing thro' the Poles of the World, 
8, they will be Meridians, or Hour-Circles. In the 
de Manner, placing one Foot of the Compaſſes in the 
2on, either within the primitive Circle, or produced be= - 
nd it, and drawing oblique Circles, Z t N, thro” the Zenith 


K ſmall Circles, fuch as x c z, are drawn parallel to the 
Mon H OR, by Prob. 61, at any Diſtance leſs than 90, 
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their Uſe; and, as the Sun's Place in the Ecliptic is the 
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4 Having ex plained the Manner of projecting the principe 
Circles of the 13 I ſhall now ſhew the young Aſtronomer 


Foundation of moſt of the other Problems i in n 5 [ Tall 
begin with that. 


Prob. 93. 75 find the Sur? 5 Place in the Euliptic 


Raule. If the given, Day of the Month is more than the Day 
of the Sun's Entrance in that Month, ſubtract the Day of 26 
Sun's Entrance from the given Day, and the Remainder will | 

be the And of the Sun” s Place i in the Sign be enters in that, 
Month. 1 Y E 


Er. I, „ The Sun 8 Place is s required on | the nh eh 


2 of f May 1753: 
From May — ee 27 
Subtract the Do of Entrance into 1 — 21 


8 rb on a the eenty-eventh of f May, the Sun is in if 1 
Degrers of II. : . 1 5 


Fan. 1 | Rk 7 Exam. 3. . 
1 — 30 | November 6 
Sun enters = 57. 23 Sun enters * New. 12 


—— 


7 Deg. of m, 4 Deg, of 


5 ” And, if the 2 given A ap is leſs than ihe OTE of Entrance fog 
that Month, add thirty to the given Day, and ſubtracting 
the Day of Entrance in the preceding Month from that Sum, a 
the Remainder will be the e of the Sun's s Place in the 

: Ky of the preceding Month : 85 


op Faw. ee „ .entbgth Be 3 
— 36 Add — 30 
Suns enters 1 EE Sun enters S 1 ; 
16 "T6 Deg, of 71 5 25 19 Deg. of 


Prob. 94. The Sun 8 Place II 7⁰ . 3 given, and bis uy" 
4 2329 ( always known 2 to N 518 Pr you! 
| rain and right — TO _ " 


Cuftrudtion, With the Chord F 

of bos, draw the Meridian 
POS; draw EY Athe 
Kquator, and at rigbt Angles 

to it P. * 8 the Axis; lay 
2320 the Sun's greateſt 27 
Declinat ion, from ZE to. Ys, © _— 
and from Q_ to S, and draw —_1CT 
the Ecliptic M V S; by Prob. _-__— 108 

13, Caſe 1, lay iii neee 
Sun's Place in the Ecliptic, _ 

from V to . 30 take the Se- 

cant of 22. 40“, the Com- 


third Rule, and! its ee 


b the Radus——?:ññ . 


—— — 


Hypothenuſe F © 67% 13, to find the Baſe YR, 
a Extreme conjunct, and one of the Extremes is requited z 


Mence, by Lord Nepier' J ſecond Bhs. and its Note, ; 


b to the Radius, 


— — 10. 


of 22 „„ 


plement of the Sun's Place to 90®, | place one + Fo of the 8 5 
paſſes in O, and let the other fall on the /EquinoQtial (con- 
covey if neceſſary) for a Center, and draw the oblique Circle 

PO RS, by which will be formed the right- angled Triangle 
RO, right-angled at R; in which we have given the Angle 

T 239% 20“, the Sun' s greateſt Neclination, and the Hypo- 
thenuſe Y G 679. 13“, to find the Perpendicular O N, he 
preſent Declination; this is an Extreme disjunct, and ö 
perpendicular is the middle Part; 5 e Mu) Lord Weſter 1 


bo te Sine of g B B, 2% — gere 
00 15 the Sine of 5 ©, 67 3 130 5 Ty om 3 18755 


To the Sine of RE O, 421 335 > the Sur? $ Dedlinat, 9 565129 


The Süper R ©, hell ; a "Ware of 5 PDT I Cirets. 5 
08, may be meaſured by Prob. 40: Then, for the right 
Aſcenſion CR, having the Angle at 23 20 „ and- * 8 


ki the es- tent of Y ©, 670 1 CEE 7 Co. Ar. 0.376731 3 
vi the Co-ſine of e T. 235 20 „ — 9. 962453 
{of oe Tang. of YR, 65. 24 „ Sun $ right 4 Aſcent, 10.339184 . 
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% MATHEMATICS. 


is the right Aſcenſion; 


Point of V, till it returns to the ſame Point again: 


The Baſe Y R may be meaſured by Prob. 43. 


Point where the Æquinoctial interſects the Ecliptic in the firſt 
There. 


fore, when the Declination is South, increaſing, that is, from 
the twenty-ſecond of September to the twenty-firſt of December, 
180 muſt be added to the Number found by this Problem; 
and, when the Declination is South, decreaſing, that is, from 
tie twenty-firſt of December to the twentieth of March, then 
the Number found by the Calculation muſt be ſubtracted from | 
360%, and the Remainder is the right Aſcenſion ſought, 
3 ſhall now endeavour to give the young Afﬀtronomer ſome 
Js Tdea of the Cauſe of the Inequality of natural Days, wh 
from the Obliquity of the Ecliptic to the Æquinoctial; by 
which the Sun's right Aſcenſion not increaſing exactly the 
ſame with his Place in the Ecliptic, it produces a Variation in 
the Length of the natural Days: 
divide the Æquinoctial into bent Portions, will not divide the 
Ecliptie in the ſame Manner, but into unequal Portions ; by 
Which the Length of the natural Day 
Adiminiſhed; the Length of a natural "Dor being the Time 
between the Sun's leaving the Meridian of any Place and} 
coming to it again; which, in different Revolutions of the 


For thoſe Meridians that 


will be increaſed or 


Fearth on its Axis, will be longer or. ſhorter, as longer or 


1 Reader finds any Difficulty 
Explanation, let him yy it byy and review it when ” bas 
5 mage a farther Progreſs. „%%% nh 


5 Let it be F equired to find t the Sun? 0 Place i in ; th Eeip 
2 when his right Aſcenſion is 15. 


$.- 


2 N draw A Y Q the Aquinoctial, and PYS the Axis, 
0 Hour- Circle of Six; from ZE to W, and from Q to ®y 
ſet off 23® the Sun's greateſt Declination, and dra 
1 Ecliptic 
gents, lay 15 from V to @ on the Equinoctial, and dre 


e the Meridian P a 8, which will interſect t the Ecliptic in 1 


ſhorter Portions of the Ecliptic paſs the Meridian. If the 
in underſtanding the following 


With the Chord of 609, * K p Qs the Meridian 


e B * ; then, from the Scale of Half- Tan: 


If th 
Declination were N orth, and increaſing, then the fer 


Aſcenſion of the Sun is 65 „24; but, if it were North, 
© decreaſing, that js, if it were between the twentieth of June 

and the twenty- ſecond of September, then the Number found 

muſt be ſubtracted from 180, and the Remainder 114. 360% 
becauſe, as was obſerved in the 
twentieth Definition, the right Aﬀzenſion 3 is reckoned from the 


of aura. e 303 


te Place of the Sun when his 5 
right Aſcenſion is 15%. In te 
right-angled Triangle © „ Oe > Od OO 
iht-angled at a, are given / J \ 
the Angle at 7 23 7... 8 
and the Baſe Y @ 155, to find Af. 
the Hypothenuſe Y ©, the 
dg e of the Sun from the _.\- 

firſt Point of Y, or Place in N\ 
the Ecliptic z which is an Ex- 5 5 Wk - - a 
treme conjunct, and the Hypo; f 
thenuſe is one of the Extremes 5 > IF : 
yhence, by Lord waar $ ſecond Rule, and its Nu, 925 


þ to the Radius — — 10. 


By which it appears, that, when the Sun” 8 Place i is 16®, 17”, 


Auron, as ow: 5 


= "1 b ; HE 
. 32 * 18 on 
117 28 


. 150 * 
4 | 

At 4 bo f 
475 

t 90 


| of right Aſcenſion, 
the Lene is 


bail, and 


RC 


ks the Tangent of v a, 155 „ — Co. Ar. 0.57 1948 2 
wisthe Co-ſine of © Ya, 23. 25 ons 9962433 _— 
To the Co-tangent of Y E ©, 16% 8 17 „ 10.630401 5 


bis right Aſcenſion is but 15 ſo that, in that Time, there 

3a Difference of 19. 1) of the Aquinoctial, which anſwers „ 

b five Minutes and eight Seconds of Time. Thus, as the 

un goes on towards the Tropic, he gains, till he comes to 

5% of 8, which is half Way; after which he loſes, till he 

urives at the Tropic, when his Place and right Aſcenſion 

he WI come equal. And, if the Æquinoctial were divided in every 

or Wſificenth Degree, and Meridians drawn thro” each, they would 
nterſect the Ecliptic 3 in the Sun 5 Place, for: bong 1 oy * of. e 5 


The Earth hairs rdaad } its An in es As wn, at 
Time moving forward in its Orbit about fifty-nine 
dine and * Seconds. By this Means, the whole ZEqui- 
fry-nine Minutes, eight Seconds, palies the 
kid of any FEE: in N -four Hours: 5 But the — 
eee eee inter- 
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. ma THE M4 7 7 0 C. 
interſecting the AÆgquinoctial at an Angle of 23. 29“, doe 


the Time from the Sun's Appearance on the Meridian of any 
Place, to the Time of his Return to it again, is ſometimes 
more, ſometimes leſs, than twenty-four Hours; but Clocks 
and Watches keep equal Time, when they go right; and this 
is one Reaſon why good Clocks and Watches go ſometimes 
faſter, ſometimes flower, than the Sun. The greateſt Varia- 
tion, ariſing from this Cauſe, + is when the, Sun is in the 
Aquinoctial and Tropies; 3 for, when the Sun is in the 
Aquinox, and going towards the Tropics, the Time from | 
Noon to Noon will be but twenty-three Hours, fifty-nine | 
Minutes, and forty Seconds; but, in returning from the 
Tropics towards the Fquinox, the Day will be dente 
Hours und twenty-two Seconds. 


arifingefrom the annual. Motion of the Earth, which moves 
round the Sun in an Ellipſis, in one of whoſe Foc: the Sun is 
| Plated 7 and, from the Laws of Gravity, the Velocity of the 
Farth is continually changing in its Orb, by which the Earth 
modes thro' different Portions of the. Orb in twenty-four | 
. 3 which produces a Variation in the L. 


= 5 apparent Tink ; the Time marked by Clocks, and other Time: 
| keepers, is called true 1 3 . moo 3 Is alley the 
E Time. HEE ee 4266-4 555 


- great Declination 239f 29, (always known ) to 185 hit 
Place i in the Ecliptic, and reſent DD Gs TE 


— of 60% draw the Meridian 
Bu EPOS; draw AQ the K-. 
quꝛinocſial, and PS the Axis of 
the World at right Angles to _ 
it z lay the Sun” 8 ns 98 3 
© elitation; 23 , om R 
to , and from os D, ane 
=, draw the Feliptic 1 y Af: Sz 1 X 
75.48“, the Sun's right A. 
cenſion, by Prob. 42, Caſe JE 
from Y to a; then, by Prob. 
17, draw the Meridian P 45S, * 
5 cutting the Ecliptic 1 in ©, = which will be formed the 


i CTY 


2 
* 


not paſs the Meridian equally with the Æquinoctial. Hence, 


There is another Cauſe of the Jnoqualiey of natural Days, 


Length of natural 
Days. '' The Time marked by the Motion of the Sun is called 


30.65 : 3 Tx 


:Peob; 95. The 845 right Hſceufon an ng? 4s 1 big 


Conſtruct ion. With the Chord _ 


riohl | 
4 . 


which: is an Extreme conjunQ, and the Hypothenuſe is one 


and its : Note, Page 266, 


As the Tangent of * 4, 75 5? , — 
þ; to. the Radius, —— Oe U BOG; 
G ö the Co- ſine of © Ya, 23 29 „ = _9. 962453 


Declination, the fame Things being given, it is ſtill an Ex- 


Extremes, may be found by the ſame TORO Ons 5 8 


ebe Sine of F 6, 757 48, en 85 


17 


To the "Tangent of a TY 28˙ 50“ 5 the Sun 


the Hypothenuſe 1 © may be meaſured by Frob. 43. 
Prob, 96. The Sur'; 5 areſent Declination 225 30. * 


Place in the Ecliptic, and right e 1 


onſtruktion. With the Chord Ul 
of 60® deſcribe the Meridian 
£PQS; draw E Q the 
EquinoRtial, and PS the Axis 0. 
f the World at right Angles / 
vit; lay 23* 29, the Sun's ZFE— 
pee Dedination, from E ö 

w E, and from Q to C, and P.＋] 

tw EO C the Ecliptie; 1 
ue. 56“, the Sun's preſent ” 
deres, from Q to a; and 36 
um A to b ; and, by the Scale 


—— —ÜA m3ͤ— — 


Of Abrams: N oy 


Ttiarigle Y © a, right-angled at a a; in which i is given 
2 at V 23*. 20, and the Baſe Ya 752.48”, to find 
the Hypothenuſe Y O, or the Sun's Place in the Ecliptie; 


if the Extremes; e W Lord e 8 ſecond Rules — 


1 553 f 


To the Co-tangent of * O, 769 « 56”, Fg * 355 640 8 
Nene the Sun's Place is 16 . 56" fs K. 10 bad the . 


veme conjunct, and the Perpendicular a ©, being one of the : 


As the Co-tangent of Y ©, 23" 1 29 . rams TD 362044 3 
to the Radius, — — . 7 5 10. 45 en Zo 
29005 2 5 
preſent Declination, —— — Tos 9. 624479 e 
The Perpendicular a © may be. meaſured < Prob. #6" and e 


uregfng, and greateſt Declination 239. 200 eiven, to Fa bis . 


W lay; * * 12 225 56 from 0 6% x 4 «3 the, - 


F 4” 
. 2 * * „* 1 = — N R 22 
* —— — = * 2 ww - * -- _ * 5 be - = 5 
22 9 — bel ares r ono ens oc ; EN EOS = 7 
* * 9 — * - 1 ad "> C — - 4 4 . 
Pg tn, 2 8 , Ls _— 2 . . 5 SI . : I . 3 a Ch a z Dy > on ee = 3 . K — 
Py ee” W 4 8 EIT, Ee i | A's 1 * 8 3 — 9 = 3 8 Nn W 
3 2 2 fx" obs 7 AL Eo Oe HOO — — 8 : 8 1 e = << 7 , * — . = ? : -— — F 
; , * — 5 8 2 : s x - liz - — K 
e 0 * 1 : 1 — ras —»„— —— — — 5 * AA 85 — — 3 r * 
5 * — — —— r IES — — ——— — — : 
- r 1 - 8 ” Age 5 — © 4 
N = Tat.” 0 . * 5 8 . D 


als... wa oc. xe H 
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by Prob, 17,-draw $ x a, the Parallel of the gung preſet 
Doeclination, interſecting the Ecliptic in O; thro' O, p, 


_ the Equinoctial in D, and forming the right-angled Triangje 
00 5. right. angled at D; in which is given the Angle at Q 


Hypothenuſe O ©, the Sun's Place in the Ecliptic ; which is 

mm Extreme disjunt, and the Hypothenuſe is one of the 
N — by Lord IF © 8 fourth VN, and Its 
28 85 Mete, Page 266, 


| As the Sine of ©O D, 235 20 . eo. Ar. 0, I 
Is to the Radius, — 5 2668 3909 

do is the Sine of D ©, 21 56" 3 Ji — : JIN 

; re. the sine of ©: ®, 77 55 5 he Sun's Pace, 9.9902) 
os North, decreaſing, fubtrat 77 55 from 180%, and the 


_—__ 5 Remainder 102“. * is the — 8 Place i in the Ecliptic, that Is 


—” fr to find D O, is an Extreme conjunct, and DC O is the 
1 As the Radius 's 


1 1 to the 8 of © ) OD, 44 29 5 8 10. 0.46204 |Cisjun 
So is the Tangent of D ©, 22% 1a * — baba fore, 


; ” To the Sine of DO, 765 5175 55 — 950 


n had been North, decreaſing, ſubtract 96% 51 


and, if the Dedination had been South, increaſing, 1807 mu 
be added to the Aſcenſion found by the Problem; Halt, if t 


and 8, by Prob. 17. draw the Meridian PO 8.5 \interecing 


23 . 29', and the Perpendicular D O 22%. 56“, to find the 


— 12 10. 


2 r > FY 


That is 17 5 55˙ of T. But, had the Declination been 


The Hypothenaſe 0 © may be meaſured by Prob. 4 
Now, for the nicht Ane the ae "Things - 


iddle 3 1 * Lo 18 s veſt hn and its 


Clinat 
above 


5 « 


As th 
Which is the Sur s right 1 th i the Ds . 


Hit 
180, and the Remainder, 103. 97 is the right Adeakan | 


Declination given is South, decreaſing, take the Degrees | fou 
by the Problem from 360* > and the Remainder i is the Sun 


Ws Aſcenſion. 
dee ular DO Lena: be meaſured by Prob, . 8 
5 | Pn 


Of Aurum. N 307 


Prob. 97. The Latitude of the Place ( as London) 51. 32, 
and the Sun's preſent Declination 23* . 4 North, given, to find 
the Altitude of the "Oy 2 Kar * the 00s when the Sun is 


hu Baft or Wit. 


Caftrudion. With whe Chord 5 
of 602, on O, as a Center, 
draw HZ RN the Meridian "Wl 
daw H OR the Horizon, and 
ZON the Prime Vertical, or / 
Azimuth of Eaſt and Weſt, Ty 

at right Angles to it; take 8 
519.32, the Latitude, and ſet 
from H to P, and from R to 8; A 
aw POS the Axis of the 
World, and E O Q at right 
. : WP 
then lay 23. 4 from ZE to a, „„ 5 

and from © to. 55 alſo lay the Half Tangent ta 23. 4 . * 5 
to c; and, by Prob. 17, draw the Parallel of Declination, 

ach, interſecting the Prime Vertical in O, the Sun's Place N 
when due Eaſt or Weſt; laſtly, by Prob. 17, draw the 
Meridian PO 8, interſecting the Æquinoctial in d, and form: 

ing the right- angled Triangle O © 4, right-angled at 4; in 
which we have given the Angle © O04 519. 32, the Diftance 
of the Equinoctial ftom the Zenith, equal to the Latitude of 
the Place, and the Side Od 23%.4', the Sun's preſent lO... 
dination, to find the Hypothenuſe 2 O, the Sun's Altitude 9 
above the Horizon when due Eaſt or Weſt; this is an Extreme 
tjunt, and the Hypothenuſe is one of the Extremes; where- 
25 by. Lord oper” 8 fourth W and its 12 Page 266, . 


I : 
Hor Fong 
— 


2 3 2 e- 
N — — £4 2 — — . 2 * ! 
— \ I SIE — T7 — — 7 — — ono . 
8 4 * 9 2 - E 2 — — r — Ak - 
* * . — » e's * * 3 * b : 
EK g * = *. A 29 0m 4 — > 7 n F Gf ea 
. = Frag 5 QI _ . - x "FO Ls - X F . * — wa . 4 
_ —— ” - — „ N . 4 2 — %. is i aa 2 4 barb ” 
go 3 — ads Sen ip. r TT... $ * IL” : meer ee erent o th; err —ů— worn * — 
4 Wo St 2 . A — 23 - "ys — 27 8 3 A . * : . bur 
r rr Er irs; . EEE —A12 YA en 8 
7 - 2 — IT D p * S 2 
6 * 


* : — : 
we” 4 7 2 
67%; EI de 8 
FILED 
- — Age 4.20 
*- 2 
g, >> > 
rr 
P — ON” Sad 


— 


hs the Sine of ©04, 525 1 » ; — 0. > Ar, 005. . 
k to the Radius 4 PE 
Q is the Sine of © 4, 23? 45 "RE — Xi 5 9. 593067 by 


To the Sine of 0 ©, 30% £1 * 3 | the Sun J Aliud, 5 9. 699322 ” 


Then, 3 OY Hour of the- Day: the 1 Things haing 
den, to find the Baſe O d is an Extreme conjunct, and the 
bile O 4 is the middle Part z; Wherefore, wi Sond I" 
7 and its * Fog 205, ah 


* * 2 * . N As . 


308 MATHE MATICE. 
As the Radius — — m i — 15 10. 


= Is to the ee nen of 0 Os, SH” 32 ” OY | 9.90008; 
So is the Tangent of bo a, 23” 4 S en 


To the Sine of O 4, 19% 40%, oo . | 9.529302 


— * every 15 and four Minutes of Lime for each Degree, | 
gives one Hour and ſixteen Minutes for the 19, and three In 
Minutes and four Seconds for the 46“, which makes one 232. 

Hour, nineteen Minutes, and four Seconds,” Now, as the te! 

baun riſes at y, where the Parallel of Declination cuts the . 

Forizon, in his Aſcent to his Meridian Altitude, he will be pr 
on the Axis POS at Six o' Clock in the Morning; there- 


be is due Weſt, and will not riſe ill after he is 5 paſt the Eaſt 
Point of the Horizon, 5 5 „ cg 


: avs preſent Declination 2 45 4 North, eee, 70 7 po the 
5 Altitude of t the Sun at Noon. Fae e 


Sun are both North, or both South, add the Declinati on td 


Meridian Altitude; but, if the Declination and Latitude art, 
one North, the other South, ſubtract the Declination fro 
the Complement of the Latitude, and the Remainder. will b 
: the Sun's Meridian Altitude: . | 


— — 


Tu- being averted into Time, 17 allowing an Hour 


fore it will be paſt that Time one Hour, nineteen Minutes, 


and four Seconds, when he is due Eaſt, or at O, that is, i “““ 
e will be nineteen Minutes and four Seconds paſt Seven o'Clock On 
in the Morning: And, when he hath paſſed the Meridian, and er 05 
is going towards the Horizon, to ſet at y, when he is at Merid 
O, or due Weſt, it will want one Hour, nineteen Minutes, n 
8 N four Seconds of Six o' Clock, that is, it will be forty 7201 
Minutes and fifty-fix Seconds paſt Four in the Afternoon, noht 
Hence, the Degrees and Minutes, being converted into Time, Latitur 
and added to Six o 'Clock, give the Time he is due Eaſt; ; and, WI. p. 
| being taken from Six, give the Time he is due Weſt in th "Ay ; 
Afternoon. But, if the Latitude of the Place and Declination roht A 
be not both North, or both South, the Sun will be ſet before htte 13 


Prob. 66 The b 1 te Place 51 32 . #; uy th 


When the Latitude of the . nad as Declination of the 


the Complement of the Latitude, and the Sum will be bi 


fend 
ind Ry 


: From 


oy of ane. ö Wh 

From: go . tf 

Sobek 51 . _ | 
| B. 1 [i 
| Declination add "83-4 | i 4 
OG | Meridian Altitude 6 : 32 1 
| * the bathe? Pete, ir dhe Declioation had been Seh I. 4 
z., ſubtracting that from 385 28. | leaves I - 24 1 1 
s Me idian en of the Sure: DAR T9 5 15 
8 Oe He 8 1 
" BR Ws 1 1 
1 #: | N 

be Prob. 99. The Lain f thi Place 51 . 32 North, and 9 


ond deimuth at $i ix 0 'C lock. 


xk Coflrudtion. ) With > i Chord e 
ind er Ede, draw HZ R 3 
at Meridian of the Place; then 1 
tes, Mi. HO R the Horizon, ang 
ut) ON the Prime Vertical . 
on. iht Angles to it; ſet the M 
Latitude, 51% 32“, from H 1... 
toP, and from R to 8; then 
dw the Axis PO 8, and at i 
fight Angles to it draw FOQ JP 
tte Equinoctial; lay 18% 7%, 


tie Sun's. Devlinathn, © from 


Mf Rule, and its Note, Lo 266, 


the Sun's Declination 189. 7” North, to Soy the Sun 5 Alia © 


& to 5, and from Q to 2, allo the Half Tangent of 
58 from O to x; by Prob. 17, draw the Parallel of the 
duns Declination, a & , interſecting the Axis POS in x, 
the Place of the Sun at Six o' Clock; 3 thro' x, and the Poles ON 
the Horizon Z and N, by Prob. 17, draw the Azimuth- 
rele Z x N, interſecting the Horizon in e, and forming the 15 
git-angled Triangle e x O, right-angled at e; in which is 
hen the Angle at O 51. 32, and the Hypothenuſe Or 
9, 7, to find the Perpendicular e x, the Sun's Altitude at 
o Clock; this is an Extreme disjun&, and the required 
kendicular is the middle Part; WRDES, IF, Lord 1 


—— 2 28233 * — 


: 3 7 0 
— * 2 7 N * 2 A = 2 
_ nee 1 
OI — * 5 EIN 
, 2 — — > . 
Re —— ——— —— 
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— e . R ck 
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4 9 8 FR od 83 A 29 5 r 
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« „ * ad a at $2 n 
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May „ 


* MATHEMATICS. OI 
As the Radius _— 15 — 10. 


——— 


1 to the Sine of xOe 519 ns d 
5 Soi is the Sine rs 185 75 e — E E: 


* 


: To the Sine of ex, 14 2 . the Altitude of they 
Sun above the Horison, — _ 0 640 


b For the Sun? s Azimuth : The Gon | Things doing given, to he H 

Kod the Baſe e O, the Sun's Azimuth from the Eaft, North. Lend ! 
ward, is an Extreme conjunct, and the Bafe is one of the. _ 

Extremes; We, 0 Lord e 8 end Rule, and it as the 

be Note, Page 266, 15 3 
e is 

F As the Co-tangent of of #. 185 Xt „ | = — 5 85 a 3 | 10. 04852 5 22 

'Þ to the Radius, — 1 — 10. . 


tn So 1 1s the Co- ſine of eO 5x* 37 12 — 9 


8 To the Tangent of Os, 110 55 3's „ — 9 3e86c 


: | Vids the Sun's Avimath from the Faſt or Wet at $i 
5 o Clock, is 115 3,; and this, being added to 90, or O! 
gives R 1019. 3“, the Sun's Azimuth from the Meridia 

1 — the North Point of the Ne 3 


5 Prob. 100. e Latitude of the Rg; 1 32 Mrib, an 
1 ah Sun's preſent Declination 1 £2.60. Vorth, given, to fin 
the Sun's Amplitude, and the afcenſional e ; the Tin 
of the Sun's Riſing, and Setting with the th. of the Di 
=> and Night; 3 alſo the oblique Aſcenfiun and Deja dan of ih the 120 


Draw the Meridian H RN,, 
with the Chord of 60 draw 1 
tze Horizon HO R, an the P 2 ; 
Prime Vertical ZON at right A We AM 
| Angles to it; take the bh : li lg.” uits No 
tude, 51*.32', and ſet it from r.. 
H to P, and frank R toS; draw 

the Axis POS, and £0Q. 
the AquinoQial at right Angles | 

to the Axis; take 15 46 
2 = ſet it from E to b, and 4 
from Q to a; ; ſet the Half. I 
— of 1 135 40 from O to & and ame, by? Prob 5 


— —_— . 
- oy 
2 _— 3 


07 — . git. hed en i 


2 
; 8 — 22 

i 2 * = 3 

whe — — — 5 2 _ ä 8 
—— ä ĩ . — ——ĩᷣꝓ¶ nn 
. 
— Ps 


te Parallel of Declination 3 c a, interſeQing the Horizon in i 
; thro? P, d, and 8, by Prob. 17, draw the oblique Circle Ih 
MS, interſecking EO Qin x, and forming the right-angled il; 
Trangle O d x,  right- angled at ; in which is given the 1 
angle at O 38˙ 28, the Complement of the Latitude, 1 
nds 15. 46 to find the H ypothenuſe O d, the Sun's Wl 
Wy \nplitude, or Diſtance of riſing 885 the Eaſt Point of the Wl 
= Horizon, Northward; which is an Extreme disjunct, and 01914 
ee Hypothenuſe is one of the Extremes; 1 IF. 1 
WW Lacs Nepier's fourth Rule, and its _ Page 266, 5 mal 
a ks the Sine of d O a, 38. . 28, © 5 — Co. Ar. 0.206168 - | f 0 
ede Radius, — —— 10. 1 
u Sine of n 1 130 , „ 55 e 9. 22 138 
The Eppan 0 42 may de meaſured by Prob. 43. 55 1 
If the Sun's Declination had been South 1 75 . 5 hs } $ 
allel g + F being drawn, would interſect the Bon in i, 19 
„elan po Circle, Pi 8, would interſect O Q in z, WON 
ming the right-angled Triangle Oi 2, right-angled at 3 We! 
mul to the Triangle Od x; in which the Hypothenuſe Oi, 7 
hl to O d, is ibs Sun's Amplitude, or the Diftance of the 3: 
lung and Setting from the Eaſt and Weſt Points of the _ 1 
2 the ſame as before; only, in the former Caſe, the UI 
a pplitude is from the Eaſt or Weſt, Northward, and, in the 4: 
„ Southward ; that is, in North Latitude, when the Fig 
in n Declination-is North, he riſes to the North of the Eaſt, 919 
DA {ts to the North of che Weſt; but, when the Latitude 4 
uni Nor and Declination South, he” riſes to che South of the . 17 
t, and ſets to the South of the Welt, T 17 
7 1 for the aſcenſional Difference, the 450 96 being 9h 
1, to find the Side O x, is an Extreme conjunct, and Ox | 1 
Je madle Part; whence, 1 Lord N J firſt "Rules X $10 
dts Note, de 2 e 308 
| b he Radius 1 


_— 


5 Sa 4. 
wh ons 
* 


Y 6 


2 — 

822 8 
RR 
4 — 
2 r 


Wo the 1 of dOs, Wn. 28 *10.099914 Tl mY 
W's the Tangent of dx, ug” 5 e mo th 


the Sine of Os, 200 4 pet 5 — =  9:5506gx 
* Side 0: * may be meaſured by Prob. 43. 


Tho 


after Seven at Night. But, if the Declination had been dif. 


8 Minutes, and ſixteen Seconds, being, added to the Hour of 


of the Day, fourteen Hours, forty Minutes, and thirty- two 
LE. Four, the Time of the Sun's Riſing,” being doubled, gives 
Os: the 2 of the Night. 


| 1 is the oblique Deſcenſion: But, when the Latitude and De 


Aſcenſion: But, when the Latitude and Declination are Þ 


mm MATHEMWATICS. 


Tbe aſcenſidnal Difference 20 4, being chiveſtes into 
Time by allowing 15 for an Hour, four Minutes of 
Time for a Degree; and ſour Seconds of Time for each 
Minute, gives one Hour, twenty Minutes, and ſixteen 
Seconds; and ſo much the Sun riſes before Six in the Morn- 
ing, and ſets after Six at N ight ; that is, the Sun riſes thirty 
- nine Minutes and forty-four Seconds after Four o'Clock in 
the Morning, and ſets: twenty Minutes and ſixteen Second] 


ferent, the one North, the other South, the one Hour; twenty 


Six, gives the Sun's Riſing twenty Minutes and fixteen Seconds 
after Seven in the Morning; ind, being ſubtracted from Six, 
glves thirty-nine Minutes and forty-four Seconds after Tout 
at Night for the Time of his Setting. 
If the Time of the Sun's Setting, ſeven Hours twent 
Minutes, and ſixteen Seconds, be doubled, it gives the Length] 


Seconds; and thirty-nine Minutes and forty- four Seconds after 


nine Hours, nineteen e m N Seconds tor 


When thi. Latitude and D are the — add the 
} ee Difference to the right Aſcenſion, and the Su 


Ti 0 find the Oblique 


_ clination are not the ſame, thew ſubtract the aſcenſional Dif: 
ference from the right Aſcenſion, and the Remainder is th 
oblique Deſcenſion; and, if you cannot ſubtract the aſcenſiona 

Difference from the right Aſcenſion, add 90 to it, then ſub 

5 ws 4 hs Remainder i is the ern Deſcenſion. PE 


2 fad. the Oblique Aſcenfon. | 


| | When the Latitude and Declination are the ſame, ſubtra 

ths aſcenſional Difference from the right Aſcenſion, and tl 
Remainder is the oblique Aſcenſion; and, if the aſcenſion 
Difference cannot be taken from the right Aſcenſion, 3 
os to it, then ſubtract, and the Remainder is the chi | 


the ſame, then the aſcenſional Difference and right Aſcenſe 
5 dog added ARE is the oblique Aſcenſion, 
5 


North, increaſing, the right Aſcenſion may be found, by 


zives the oblique Aſcenſion aud Deſcenſion as follows: 
To 40. 38“ Right Aſcenſion, _ From 40% 38” 
ub: . Ar DF. frnatd. 4 | 


— — 


he Latitude of the Place. 


Cinft, With the Chord of 60% 
law the Meridian A SQP; ß; —ê9 
tay A O Q the Aquinoftiali x & 
nd SOP the Axis at right | SR TE and . 
Angles to it; ſet off 21% 30, — 822 

be Declination, from A to a, „ £F* 


Frob, 61, draw the Parallel of \ — | |} 
Declination a c 5, at the Di _\T | / 


Tangent of 42 4 27 | in the 
lmpaſſes, ſet one Foot in the 


| EquinoQtial, _ 


2 


e of Mronomy. 31g 
jn the preſent Problem, the Declination being 15% 46 


Prob. 96, to be 40. 38”; and, in the Latitude of 5 1. 32, 
we have found the aſcenſional Difference 20%. 4*; which, 
king added to, and ſubtracted. from the right Aſcenſion, 


bo . 42 Oblique Deſcenſion. 20 . 34 Oblique 


Prob. 101. The Declination of the Sun 21 o. 36 South, | and | 
bs Altitude 42. 27 when due Eaſt or Weſt, given, to find 


kur of 21. 36, from te N |/ , 
RquinoRial ; take the Half. ĩé 


enter, and deſcribe an Arch interſecting the Parallel of De- 
nation in d and e 3. a right Circle, N O Z, being dran 
lito' either of theſe Points, as e, will be the Prime Vertical 

i the Place; then draw the Meridian 8 P, by Prob. „ 
netlecting the Æquinoctial in B, and forming the right= 
7 Triangle O B, right -angled at B; in which is given the 
Mrotbenuſe Oe 429. 27, and the Perpendicular Be 215 _ 
bind the Angle at O, the Latitude of the Place. The right 

ike NO Z being the Prime Vertical, or Azimuth of Eaſt 

u Weſt, it paſſes thro' the Zenith of the Place; whence 

li the Zenith, and Z Q, or the Angle „OB, is the 
iltude of the Place, being the Diſtance of the Zenith from 


— 


al from Q to 5; and, by EEE f BB T 
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Mz © MATHEMATICS. 


This is an Extreme disjunct, and the Angle at O is one - off 
the Extremes; '- IT Lord TOs: 8 fourth 1 and | 
its Note, Tage 266, 


ks th 
[s to 
90 1s 
ro th 


4 - 


5 As the Sine of O e, 42 275 5 — | Co. Ar. 0. 170730 
Is to the Radius — — 


o - IO, Th 

80 i is the Sine of B LY 210 . e 565995 bak 

g To the Sine of B of t 33* 30 South Latitude, 9 7 3671s 7 

. toe All 
1 The Declination being South, the Latitude 3 is South; and 9 
"ths Angle BO e, being the lame with the Rage 1 2 O 5 maß (v1 
8 be meaſured 12 5 Prob. 5 3. 1 60 
12 F 

; 8 102. The Declination if the 1 OY | 36 Sub, and R 
0 bis Altitude 16%. 32 at Six 0 8 rue, to Joe the Latitu AWW 


Construction. Wich the Chord FG 
"os 60, deſeribe the Meridian  _- 
HZ RN; draw HO R the ©Q 


+ = : la Horizon, and Z ON the Prime ä e 
VPertical at right Angles to it; @/... . H. _.. 


: the Parallel of Altitude in 4 


draw the Azimuth-Circle Z d N, interſecting the Horize 


dy Prob. 61, draw the Parallel I 
Ky i 1 Altitude, a 6 c, at 169. 8 1 f * „ | 
_ Diſtance from the Horizon | 
_HOR; take the Half-Tan- | 
gent of 22. 36 in the Com N © 
_ paſſes, ſet one Foot in O, and 
| deſcribe an Arch interſecting 


and e; thro' either of which Pins." as 1 draw a . 
Circle, Pd 8, which will be the Axis, or Hour-Circle of Si 
o Clock; laftly, thro' the Points Z, d, and N, by Prob. 11 


4 jun, 
Wie, by 


i the 8 
to the 


in 7, and forming the right-angled Triangle di Of; right angl 


at 7, in which is given the Side Fd 162. 32“, and the Hy: 


ttmenuſe Od 22%. 36', to find the Angle at O, the Latituſſ = 


of the Place, or the Elevation of 8, the South Pole above t 
; Horizon, SE 7 
Tunis is an Extreme dicuad; 00 0 An le at O is £ 
ol the Extremes; YO * Lord 1 hw R 

8 andi its ws Page 3 266, = 


0 te 8 


b® 
* 


Of * 8 313 


b to the Radius, — — 10. 


——— 


The Angle / 0 4 may be meaſured by] Prob. 53 


the Sun's Declination and Azimuth, 


Cmflrudtion. With the Chord, 
f 60%, draw the Meridian. 
17R N; ; draw the Horizon 
dee R, and the prime Vertical 2 
10N at right Angles to it; F 
ky 51 32, the Latitude, .. 
om H to P, and from R to 111 J 

; draw the Axis POS, and \ 

þ right Angles to it draw AB 

EO Q the Aquinoctial ; lay e "gy 
. 9 from R to a, and from — 
W! to b; then lay the Half- 

angent 'of 18. 9 from O to 


„1. by Lord Napier 8 fourth 0 and its Nate, Page 266, 


Wa e the Radius, — — 10. 
Typ | 
t16u 


vet f the Fine of ©C o, 23% 27 5 the Dedlination, 9 599721 8 
is 088 Thc Declination is North 2 3.27; and t the e Hypothenuſe 


5 by Prob. 45 Caſe 1. 


As the Sine of Od. 220 30, 5 — Co. Ar.c my 415 335 . 
vis the vine d. 165 325 5 Ae” 5 —.—.—— 
To the Sine of f 0 4 47* 45 58 South Latitude, - — 5 wo 529 


Prob. 103. The Taree of de Place 51 32 1 * 
hr Altitude of the Sun at Six 5 . 9 - n i. 8 


b and, by Prob. 17, draw 5 r a, he Parallel of Mitte. : 
nerſeBing the Axis in O, the Place of the Sun at Six 
ock; then, by Prob. 17, draw the Azimuth - „„ 
LON, interſecting the Horizon in B, and forming the righht⸗- 
ae Triangle O OB, right-anzled at B; in which i is given 
dQ 18%,g9', and the Angle at O 51. 32 » to find the 
. Whiothenuſe O ©, the Sun's Declination ; this is an Extreme 
5 cd, and the Hypothenuſe is one of the Extremes; where- 5 


. © 1 ; . * 2 7 ' 
2 2 8 2 8 . 7 - * 2 * 
Sew 2 2 g 8 ; N 3 a 7 A - 1 . 
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$16 MATHEMATICS. 
— 1 and the Azimuth from the Eaſt or Weſt Point of the 


| Horizon: We have the fame Things given, to find the Bak 1 
B O, which is an Extreme conjunct, and B O is the middle 8 

1 Part; wherefore, by Lord 1 firſt Bu and its Nur As 
Page 205, y 

E As the Radius Y y—_— - Br FEED | 19. 5 

5 Is to > the Tangent of B ©, 189. in; — 9. 5155 To 

So is the Co- tangent of © O B, 515. 32 „ +. gooob 1 

= To the Sine of BO, 15 v5 the Azimuth, — 94415718 p 

| The Azimuth' is I 15% 6 from. the Eaſt or © Wel, North Nor 
ward; and the Side 8 O may be meaſured * Prob. 457 U „ 

; the former, Ss Cl 

5 off 

= Prob. 104. Th Sun's Donation 42˙ 585 North, and b ? 
. Azimuth al Six Clock 108 46 from the Miridien, T | oo 
=. I 46 from the Eaſt Point of the Frium Northward ay 
1 e to find the Latitude of the TI” . 5 5 
5 | Conftr rubin. With the Chord e draw 
f 5, - draw-the Meridian oY: 
iP Qs; draw A OU the. 47 | Diſta 
EE  FquinoRtial, 3nd POS the a Ui terſed 
Axis at right Angles to T* ©; 1 
by Prob. 61, draw 4 , xx/__ £ ter ( 
the Parallel of Declination, *** OF Pg 

e gol e the Axis „ i; iv 
in O; by Prob. 59, draw an N | to fin 
. e Circle thro the Point — 4. b an 
1 to make an Angle of e | Extre 
71 , 14 (the Complement of . Noe, 
1885 46, the Azimuth from the bung Vertical) with 9 As th 
primitive Circle, interſecting it in the Points Z and N, ; Ta 
Zenith and Nadir of the Place; then draw Z ON the Pri bs: 
Vertical, and HO R the Horizon at right Angles to 8 
interſecting the oblique Circle Z ON in A, and forming i To th 
right-angled Triangle O © A, right- angled at A; in will © 

is given the Hypothenuſe O © 22%. 58", and the Baſe OWM Th 
18? ,46', to find the Angle HOP, the Latitude of . tove 
Place 3 5 which is an Extreme h and the Angle a at O North, 


07 Aww: e 
the middle Part 3 Wherefore, by Lord Mpio br Rule, 
and its Note, Page 265, . 


As t the Radius, : — — =... 5 * — 10. 


Py 


The Angle at O may be meaſured * Prob. 5 3. 


Pa 105 * The * A OY IN „Cle 1455 * 


to find the Latitude of the Place. Zia 


Conſtruction, With the Chord 
of 60%, draw the Meridian 
HZR N; draw HO R the 4 
Horizon, and Z ON the HT 
| Vertical at right Angles to it; /. 
hy the Altitude, 17. 57, from rr. 
Rto a, and from H to b, ( 
daw the Parallel of Altitude, Nx 
90 ö, by Prob. 61, at 17* «SE de 
Diſtance from the Horizon, in- 
terlecting the Prime Vertical in 
©; through ©, and the Cen- 
ter O, draw the right Circle 


Nite, Page 266, 


1 to the Radius, . — 1 


uk. The Angle at O may be  mratured by Prob. 53: 


* 


| Is to the Co-tangent *f0©, 22®, 55. 1 * 10.3728 51 | 
80 is the Tangent of OA, 189. 40, —— 2 55 196 


To he Co- ſine of 0 O A, 6 42 North 1 9. 904% 5 1 


North of the Prime Vertical, and his Altitude TT. * , bibel ; 


50 68, the Axis or Hour-Cirdle of Six, ah Gs; ah „ 
right-angled Triangle © O A, right-angled at A; in which 

b given the Baſe A O 14. 55, and the Side A © 17% 57”, 

to find the Angle A O ©, the Latitude of the Place; which 

b an Extreme conjunct, and the Angle at O is one of the 
Extremes ; whereſore, by Lond FO 8 fecond Rule, and i its 


As the Tangent of O K. . 5 I — oo Ar. 0.489515. 
b th Sine of A O, 14%.55' — 4% ß 


To the Co- -tang. of AO ©, 51 © 32 4 | North Lat. 9. 900147 | 


The given Declination being North, and the Sun being 5 
dove the Horizon at Six o' Clock, the Latitude is . 3z : 


" Prob. | 
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Ws” Fe MATHEMATICS. 


1 Prob. 100 The 1 being dur Ea at ſromteen Minutes paſt 
Eight in the Morning, and his Declination 1 95 875 North, 


| given, to Ju. the Latitude of the Place. N 
n ruction. With the Chord | mT 8 Ci 
of 22 draw os 4 Meridian + * e n 
POS; draw A O Q the „ 
19 5 Equinoectial, and POS the " 2 z ho 
1 Axis at right Angles to it; lay a TTY V : 
r . OP: EE 1 
EE from Q to b; alſo. lay "Sp — Sy 
. Half. Tangent of 19% % on \ „ Tin 
the Axis from O' to c, and, r "7 0 
Prob. 17, draw the Parallel of 7 of 
Declination à ; ſubtrat- ＋ 
ing eight Hours and ſeventeen 9 
Minutes from Twelve o' Clock, e Axi 
or Noon, there remains three Hours and forty-three Minis chen 
Ft for the Time the Sun wants of coming to the Meridian dix 
„ P OQS; convert this three Hours and forty-three Minutes WM forty 
5 into Degrees and Minutes, by allowing 155 to an Hour, and = Fi 
- 15 of the Aquinox for one Minute of Time, and it is wic 
5545; lay, by Prob. 42, Caſe 2, this 55%. 45 on the Prob 
M<quinox from Q to D, and, by Prob 17, draw the Meridian the! 
P D sũ, interſecting the Parallel of Declination 2 5 in O, Wn; 
: "which is the Sun's Place at the given Time; then thro' the gent 
Point O draw the right Circle Z OON, which is the Prime one | 
Vertical of the Place, and the two Points Z and N are the bother 
Zenith and Nadir. In the OT. O © D, right-angled Point 
at D, given the Baſe O D 34 15“ the Complement 7 bol the 
Scr. 45 to o, and the Neider D © 19%. 57', to . *ngled 
ind the Angle at O, being the Diſtance of the Zenith from 28“. 
the Equinox, which is always equal to the Latitude. O, th 
This is an Extreme conjunct, and the Angle at O, being F Thi 
done of the Extremes, may be ound ivy Lord e J ſecond the mi 
= Rule, and | its Note, Page 266, as its 
8 As the Tangent of D ©, 192: 57" 5 * =O, Ar. 0.440115 ue 
Is to the Radius, 1 2 FI 10. N |; to th 
So i is the Sine of O D, 3406 IS”, f 5 9 750358 Þ is th 


Tue 


of A. 319 


North. 
Circles E O Q and 20 N, may be meaſured by Prob. 5 3. 


which P, the North Pole, would be elevated 325. 49". 


Time, given, to find the Latitude 9 the Place. EE 
Conſtruction. With the Chord 1 
ok 600, draw the Meridian 
EPQS; draw. E OQ the 
FquinoQial, and POS the / 
Axis at right Angles id ;: 
then converting the Time from __.| 
Six o'Clock, one Hour and 4% © 
forty-ſix Minutes, into Degrees 1 
ind Minutes, ! it makes n is = 8 
Prob, 42, Caſe 1, and draw N 
the Meridian PB S, by Prob. 
17; then take the Half. Tan- e 
gent of the given Altitude 28» 53 

one Foot of the Compaſſes in the 


O, the Latitude of the Place. 


ad its Note, ” 26 5: 


vis the Tangent of O B, 26% 30 3 
W To the Co-ſine of © O B, 25® . 200 7 


3 


N — 


The — or South. 


Prob, 


The Declination being North, and the I being 4 tre EA 
after he was above the Horizon, the Latitude Is 3²²⁰ . 45 2, 


The Angle at o, being made at che Center 3 ahi nieht 11 5 


If a right Circle were drawn at right Angles to the right 75 
Circle Z O N, it would be the Horizon of the Place, . : 


Prob. 107. The Sun due Eaft at forty fix 2 Mi nutes „ ate — 
Seven in the Morning, and his Altitude 28. 535 at the Jon . 


tom the Scale, e 
enter O, and with the 

other interſect the Meridian P B S in the Point O; thro' the 

Point O draw the right Circle Z OO N, the Prime Vertical 

of the Place, which completes the Triangle OO B, right- 

angled at B; where we have given the Hypothenuſe + HE 

NW, on". and. the Baſe O B 26%. 30 , to find the HUE at 


Tais; is an Extreme n and Fr Angle at 0, being = 
the middle Part, may be found * Lord Ne __ 8 firſt t Rule, 7 


F e $I S IHE 


n the Radius | BE _ — One 5 : =D | | 8 5 oY . : ; ; 


0 the 8 of 0 ©, 1 N 85 | — ü 10.258335 | | 


9.9 56072 
Therefore the Latitude is 28% 20. and may” be either Sly 
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Prob. 108. The Sun being in the Æguinotbtial, bis Azinug . 
224% 2 at ſeventeen Minutes after One o Clock in the After- 
noon given, to find the Latitude of the Place: 


df 60, draw the Meridian 
EP QS; draw the Fquia 1 
noctial EO Q, and POS the / 
Axis at right Angles to it; by / 
Prob. 42, Caſe 2, lay 19%. 15” apl-— 
| (that is, one Hour and ſeven- © 5 
teen Minutes, the Time from \_ 
Noon) on the AquinoQtial _ . \ 
from. Qto ©, aid, by Prob. d . 
375 - draw the oblique. Circle S e 
11 , ĩè OTST nents 
draw an oblique Circle thro* the Point O, to make an Angle 
of 24*:;2', the given Azimuth, with the Meridian, inter- 17 
ſeecting it in the two Points Z and N, the Zenith and Nadir 
of the Place; draw Z ON the Prime Vertical, and the 
Horizon HOR at right Angles to it, interſecting the oblique veal» 
Circle Z ON in a, and forming the right-angled ſpherical 4 
Triangle O O a, right-angled at a; in which is given the 
_ , Hypothenuſe O © 70, 45, the Complement of © Q, 
the Time from Noon, and the Baſe O 4 65*. 58, the 
Complement of the given Azimuth, to find the Angle 
00a, the Complement of Z O Q, the Latitude of the 
CC , Fo en oo 
This is an Extreme conjunct, and the Angle at O, being 
the middle Part, may be found by Lord Nepier's firſt Rule 
C ß ol 


Sen Dd wy. = Td 
vo is the Tangent of O, 65%. 58 — 10.35073 


To the Ce et G O, g 27 


| as the Obſervation is made either on the North or S0 


Cinſiruftion. With the Chord 


— 


plement of Latitude, — 


| Therefore'the Latitude is 519. 33” either North or Soul 


ey | 


Latitude. 


Circle, may be meaſured by Prob. 47. If it were required to 


Extremes * 


L add ſome l Problems i in e e 


Prob. 109. | The Latitude of the Place 51 32 North, the 
Sus Declination 22.* . 47 . and his Alitude 49" foe 5 


pivens to find his 3 


Conftruttion. With the Chord : 
of 60% draw the Meridian 
HZ RN; draw HO R the 
Horizon, and. at right ow 
to it ZON the Prime Ver- 
teil; lay 5. 32, the Lati- 
tude, from N to E, and from *?\ 
Z to Q; then draw AO0Q. 5 , oaths 
the Equinoctial, and at Tight -: ne 2714 4 
Angles to it P Os the Axis; TL Ke NF: 
by Prob. 51, draw the Parallel . — 
of Declination cb, at 22% 4 
Ditance from the K quinoctial; 


2c 
ter- 
adir 
the 
ique 
rical 
the 
| Q, 

the 
nge 


$5 | i : 
Ns 5 Eg 


the Meridian. 


Side of the Zquinox ; 3 e the Fi igure is hare + made for Nor 


The Angle at O, belag made at the Pole of the primitive | 


find the Altitude, the ſame Parts being given, the Perpen- 
dicular a © may be found by Lord Nepier's fourth Rule, and 
its Mete, Page 266, as the quired — is one of the 


Having gone thro "the princi Fl A Riaiat” Problata 
folvable by right-angled ſpherical rigonometry, I ſhall now : 


and the Parallel of, Altitude de 7 at 495 ** ag Dittance en — 
the Horizon, interſecting the Parallel of Declination ach in O, 

e Sun's true Place; through which, by Prob. 17, draw the 
Meridian P © S, and the Azimuth- Circle Z ON at right 
ingles to it, which will complete the oblique-angled Triangle 
LOP; in which is given the Side Z O40. 31', the Com- 
jement of. the given Altitude, the Side P Z go. 28. the 55 
onplement of the given Latitude, and the Side ©. 679% %, 
ic Diſtance of the Sun from the elevated Pole, which, in is 
aſe, is the Complement of the given Declination, to find _ 
le Angle P Z ©, the Sun's Azimuth from the North Part . 


. : 
- P » 2 . 3 s 2 y * G 4 * » 
: G 5 . ; 1 

r 2 I d I DE . 2 — ER _ bs ns 2 83 22 ** 3s | A , , N F ol TI 1 y 7 l Ty ? a ; 

* 2 = tp. * 2 22 * 2 2 " Ne PS te cs - ” 4 - edits. ob 1 - 10 
nu « : 7 _— : * 5 « . ** 9 * - — — — — * * Ann Ve A, r 4 2 — RK” * * * . 
* 3 1 n — — = ws 2 — — hs ng, 0 —— 7 al” CL — ih — 7 1 72 — - 8 32 — W FOI * = 
5-402." — 4,94 A 2 r. E. — * $4" ed ACK a, ” — - * * - 2 7 x 22 52. — . . — a — — 3 n — — 5 Gar 


E 


— 
. ESE fin te at Bn 
— 


Here are the three Sides given to „ find an n Angle, kick. may : 


bone * Prob. 0, where we have ſhe wn the Solution of 
, By this 


LES 
= : 2 2 x 


N 4 2 0 . „ 4 
—— 
3 - — 2 - 
_— — 7 : . — Aye TWP 3s a - OF NT Tg Load, . % * — 22 * al — — — . — 2 -2 JF 5 = > 5 
—_—— CE a ne et OG S * _— ; x : - * — Re —— * 4 —.— - — K 8 . 
5 Ties dh 1 * ir * 7 r n * f — IE Wd WT „ ” Cats ar» > 8 — 4 6 » 3 2 2 - — ” : 
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e by * * 4 $ 2 — 5 » ” 4 — Jap 8 — e — — i — * 
— C : a | | - . — 4 F — 5 — - gt - —— — v— — — 
_ — 2 A . 3 — 8 2 1 > * = * K r by - * 8 = N — — 
— — 2 eat ag n F ES e l E ; * 0 
— — yo . — 


1 * . 5 1 f 
— PP . 11755 * 


—ͤ—ũ—6 — 


—— * 


32§2⁊2«4¾t.ñ, er ee I nr DI ENS NET 
nn TORS WE Oo WO ²˙ 1 — MIT. 


„ 
. 
* 3 a9 {fo bale Lat = Cv 


—— 
3 - As: * 


W whoſe Double, 3). 10“, is the Angle Z P © or QP O, 


dalxation in the Side PO, when the Declination and [ati 
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this Problem, both by letting fall a Perpendicular, and l 
by a Method without a Perpendicular, as follows: 

"a6, Lp; my 6 Half-Sum, 


13 & >< - ++ 


| | MER - = IP . 38 Remainder, 
246 . 12 Sum. os > TON $6719" 


A * : a ** 


Iz e Has. 73% 6 HalrSun, if 
ä e 


1 


5 . . | ; 5 = 35 Remainder, Tr 


. — 9 | + lib 2.754295 Wo 
Sine of 32 , 35 —  — 9.7326 ö 
Sine of * 28 — Co. Ar. O. 206168 oy 
rf. ² . ĩ˙ 
„ VVV 
due ef 6% % — — vow 


PS Which, be ng doubled, gives 120%. 58” for the Ange 
P P Z O, the Sun's Azimuth from the North Part of thi 
Meridian ; and this, being ſubtracted from 180%, the Re 
mainder, 50 2, is the Sun's Azimuth from the South 
being the Angle RZ ©, which is made at the Periphery 
In the fame Manner may the Angle at P be found, which 

is the Time from Noon. The two containing Sides in thi 
Caſe will be PZ and PO; the Arithmetical Complements 0 

© their Sines added to the Sines of the Half-Sum and Remainde 

as before: The Half of that Sum will be the Sine of 18*. 35 


Time from Noon; which, being converted into Time, 
two Hours, twenty-eight Minutes, and forty Seconds; the! 
fore, if it were in the Forenoon, it is thirty-one Minut 
and twenty Seconds after Nine o Clock; but, if in the Alte 
noon, twenty- eight Minutes and forty Seconds after 'T' wo. 
Thus this Triangle contains the lem of the [at 
"tide in the Side PZ, and the Complement of the Sun's } 


* 


clination and Latitude are, one North, the other South, then 


ſo 
me Side PO will be the Sun's Declination added to 90, as 


may be ſeen by drawing a Parallel of Declination on the 


contrary Side of the Aquinox, as fr for, in that Caſe, 
* the Sun's Place will be at 7, and the Side P is the whole 


dadrant PA more than the Declination 2 7. And, as the 


WH Angles at Z and P are the Sun's Azimuth and the Hour of the 
Day, this one Triangle is ſufficient to ſolve all the ſeveral 


Problems wherein three of theſe five Parts are given to find the 7 

| other two. The Method of projecting the Triangle and find. 
aQ, ing the required Parts, in all the different Caſes that can be 

put, may be found in the Problems of oblique-angled ſpherical 


* Triangles, from Prob. 80 to Prob. 91 incluſive. 5 


But, as ſome of thoſe Caſes require the primitive Circle to 
be the Azimuth or Meridian-Circle, on which the Sun is, and 
not the Meridian of the Place, it will be proper to give an 
Example in each of thoſe Caſes; for, when @ given Side 
adjoins to 4 given No 8 dite 25 auge be laid. on he 85 


frinitiue rel. 85 


ment of the Latitude, * 
Cunſtruction. With the Chord . 
ents of 60% draw the Meridian 
SP Q; draw O Q the 


23 Equinox, and SOP the Axis #4 

D, x right Angles to it; as the / 
y Latitude is South and Declina- EY OE, 
we ton North, lay 22 54 from 7 
ede ©, which will be the Suns 


e ace, and the Side $ © wilde J 
, 140 Sun? 8 Diſtance from the viſi- E 15 | 8 
W351 lie pole, or his Declination added 

[ati þ 30 5 by Prob. 48, Ft 2 5 


— — NEST — e 5 8 
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are both the lame, as in the preſent Caſe; but, if the De- 


2 2 ——— — FFP 
2 F AS Se RB A 
£ 
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* „ 
4. 
—— — 5 — 
r I _ 6 - 
5 r 3 —— i erreet CetC 
—— — —w — 
— . 4a * Fr - -w « « * 


Prob. 170. The Sur's Declination 22 54 Nr . 7 705 : 
5 Alitude 14% 36 at three Minutes paſt Two 7 Clock in n 


- Afternoon, given, to . * Latitude 55 the Place: 5 8 EE, 
ET douth Latitude). 5 
Aug Here are two Sides,” viz. the Declination added to go* 35 (che ; 
** Latitude and Declination being contrary Ways) 12? „„ 


and the Complement of Altitude, 75* . 24, with the Time es 
rom Noon, two Hours and three Minutes; which, being 
converted into Degrees, is 30%. 45, the Angle oppolite one 
of the Sides given, to find the third Side, 225 the Re 


r, . n — es = IR 
— 1 — — 
— 


— 
—— 
&&. 


oblique Circle SZ BP, to make an Angle with the primitive 
Circle of 30. 45 at the Point 8, and SZ BP will be the 

_ Meridian of the Place; lay 75. 24, the Complement of Al. 
titude, from O to a, and from O to þ; then draw the Parallel of 
the Sun's Altitude à 2 5, at 75 24 from the Point O, inter. 
ſecting the Meridian in &, the Zenith of the Place; and an oblique 
Circle, being drawn from the Point O thro' the Point 2z, will 


be the Azimuth-Circle on which the Sun is, and completes 
the oblique-angled Triangle $ Oz; in which we have given 
the Side 8 O 112%. 54', the Sun's Declination added to 90e, 
or his Diſtance from the elevated Pole, the Side © & 75. 24, 


| 352 . 45”, the Time from Noon converted into Degrees, Ge. 
to find the Side 8 2, the Diſtance of the Zenith from the 
viſible Pole, being the Complement of the Latitude of the 
)% 0 d ( ̃ĩ⅛ é 
Here being two Sides, with an Angle oppoſite one of them, 
given, to find the third Side, it may be done by Prob. 87 : 
Far, if a Perpendicular be let fall from the End of the given 
Side 8 O on the Side S2, by drawing an oblique Circle from 
the Angle at © thro' p the Pole of the Meridian S 2z p, it 
wuoill interſe& the Circle 8x P at right Angles in B, and 


thereby form the two right-angled Triangles 8 B O and 

2 B ©, both right-angled at B; in the former of which are 

given the Side 8 O 112%. 54”, and the Angle at S 30%. 45, 

to find the Perpendicular BO; which is an Extreme disjunct, 

and the required Perpendicular is the middle Part; therefore 

it may be found by Lord Nepier's third Rule, and its Note, 

Page 266: But, as the Side 8 © is more than a Quadrant, we 

muſt take the Supplement of it to 180 which is 67. 6, 
, , nin hog 


Is to the Sine of the Supplement of 8 O, 67 6“, 9.96434) 
So is the Sine of BS O, 30%, 45%, — 9.708670 


* 


= To th Sine 0 B O, 289, 67 Gd Bee © f _ . 0 ; N 9.67 301 


cConjunct, and one of the Extremes required; which may de 
ſound by- Lord Neprer's ſecond Rule, and its Note, Page 266, 
Only obſerve, that, in this Caſe, it will be the Supplemen 
of the Side SB, which will be found by Calculation: 
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the Complement of the given Altitude, and the Angle at $ 


a 


1 


By the ſame Parts given, to find the Side S B, is an Extreme 


of 22 8 3285 
hs the Co-tangent of the Sopplement of 


ſs to the . oy = pens} 10. 


which we have given the Hypothenuſe O2 75 24, and the 


Lord Nepier” J fourth . and its r . 266, 


z to the Radius. 


10. 


reme conjunét, and one of the Extremes , 


b to the Radius, — — 10. 


ght. 


muth Fo. t the North Fur of the Median. 5 


Co. Ar. 0.3 27 2 | 
G is the Co-iine of BS ©, 30 45 N 934700 
To the Tang. of the Supplement of 8 B, 635 400 4 e 
5 Which, being ſubtracted from 1809 , gives SB 1169 * * 
n Then, in order to find S E, the Complement of Latitude, we 
nuſt find the Side B z of the right-angled Triangle zBO; in 
perpendicular B © 28. 6, by which either of the oblique 


Angles may be found, as the Angle at 2; which is an Extreme 
tijun&t, and one of: the Extremes required ; therefore, by 


i dne © , 75 4 Dr is 00. Ar. 0.014255 

9 is the Sine of BO, 289.6 ( 915 r 55 5 9: 673032 = 
To the Sine of B 2 0, 29% 3 5 5 1 9. 687287 | | 
Hts hand the. Angle at 27 With that, a hs given 5 
ypothenuſe © z, the Side Bx may be found by Lord T5 
#ier's ſecond Rule, and its Note, Page 266; being a an Ex- 

the 3 of ©: *, 75˙ 20 „ — Co. Ar. o. 584225 

ob the Co- ſine of B: 2 ©, * 8”, 7 — 9.94238 


: on ; ; | 
. 1 © 6 * 1 — " - 5 A OR n = * . 9 a 4294 5 ＋ * r —— — > OE ” 
0 2 . wy = 8 19 — r TT; 1 3 8 — . . — b 5 1 — — uz 2 — — — : 7 , 9 "I 9 = — "= 
> * £ — <tr track — FY — — 8 : — 2 43 FR 2-4 * · 933 [au * R wh F< IE - * — 5 x 4 = : EI — — 25 — = "5 * — = 
a 2 * N | * > 2 hho . 3 5 2 7 EX 295.28 bt A fl > —— TN * 2 . 1 2 
—— * * K. . L a” S. tn a - 7 1 N= — 2 oY F FA , | . — —— — 


othe Tangent of B- 2, 730 2 4 1 Ka : 10 525483 . 


Which, being ſubtrated from the pales thund SB TY © om 
wes z 429 4%, the Complement of Latitude; "and" that, 
King ſubtraQied from 99s leaves 175 : 7 South Fa 1 


CEE oh net OS 
AB -- : 
. - 


If the Sun's Azimuth had been required, "he Andy at * „ 
ie Azimuth from the South, which we have found 8 
de. de; whoſe Supplement to 180® is 151% 52“, the dun 5 
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Prob, 11 5 The Altitude of the Sun 11 45', his Declina. 
tion 23 26 North, and his Azimuth from the South 62* 16 
given, to find the Latitude of the Place. SEN 


lere the Side repreſenting the Complement of the Altitude! 
is adjoining to the Angle of the Azimuth; therefore the 
primitive Circle will be the Azimuth, on which the Sun is at 


_ ef 609, draw the Azimuth-Circle — _ 
BH AR N; thro! which draw TC 
HO R and ZON at right / TT: 

ges, for the Horizon: aud |: 
Prime Vertical; by Prob, 48, ,.[/ , +6: 
draw an oblique Circle, Z DN, Hr" 

0 make-an Angle of sa 16, — 

caual to the given Azimuth, \ _ 
with the primitive Circle in the 
W ˖ 2, and ZDN is the — 
1 Meridian of the Place; lay 
J / ĩͤ o1] 
the given Altitude, from Z to O, which will be the Sun' 
Plhlace at that Time; then lay 66. 34”, the Complement « 
draw the Parallel of the Sun's Declination @ P, interſectin 
the Meridian in P and p; thro' either of theſe Points an 
2, draw the oblique Circle HP ©, (or Hp ©) which wi 
complete the Triangle Z OP, (or Z Op); in either ( 
theſe are given the Side Z O 782.15”, the Complement ( 
Altitude, the Side P O (or p©) 65. 34, the Compleme 
: of Declination, and the Angle at Z 629 16“, the Sun's Az 
muth from the South, to find the Side Z P, (or Z p) ti 

Complement of the Latitude of the Place. 
This may alſo be done by Prob. 87: A Perpendicular beit 
et fall from the End of the Side Z © on the Side Z P, 
2 þ) by drawing an oblique Circle from O, thro' v, the Pe 
of the Circle Z Pp N, will interſect it at right Angles I 
the Point D, and form the right-angled Triangles Z © Da 
PO, (as alſo p © D) all right-angled at D; in the i 


2 62. 16“, to find the Perpendicular OD; which 1s 
Extreme disjunA, and the middle Part required; whence, 


Lord Nepier's third Rule, and its Note, Page 26b,, 


** * y 


Conſtructiun. Wich the Chord 


of which we have the Side Z © 78% 15”, and the Angle 


ry 
nt 0 


5 any 
cdi 
8 AN 
h w! 
her « 
ent ( 
eme 


8 A 


0 


r beit 
„ 
the Pe 
ngles 

JD: 
the fi 
Angle 
ch 1s 

ences 


|; to the Sine of Z ©, no: x0. IS 
vi the Sine of D Z O, 62%. 16 


To he sine of © D, bo® + 5 


[xtreme conjunct, and one of the Extremes required; 
by Lord Nepier” $ ſecond Rule, and its TW Page 266, 


ks the Cmgent of 2 ©, 78> © 15”, © 4; 
b to the Radius, — = _ 
0 is the Co- ſine of DZ O, 62%, 10, — 


fo the Tangent of D . 6g? 5 5” „ 


Of Aftronom y. 


9.990803 


Then, 1 the FE Parts given, to and ha Baſe Z D, i is an 


ight-angled Triangle POD; in which we have the Hypo- 


thenuſe PO 66. 34, and the Perpendicular OD 64% 4, 
by which either of the. oblique Angles may be ſound, as be 
Angle at P; which is an Extreme disjunct, and the required 7 85 
N * To A. od 


Angle is one of the Extremes; 
bun Rule, and its Ne, Page 266, 


k the Sine of P ©, 662 OY 
b to the Radius, —— fn een 
0 is the Sine of © D, bo? — 


5 — 10. 


Tote dne of b, 70. 400, „ 


ow, by 8 Angle at t P, and the Mp6 P ©, 8 given, . 
and the 
3 * Lord = 


b ind the Baſe P D, is an Extreme conjunct, 
quired Baſe is one of the Extremes ; 
s ſecond Rule, and its No bie, Page 266, 


W the Co- .tangent of P 05 66% 34's 3 
10 the Radius, — , 


© is the Co- line of © ep, 700 


. : 0's 
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ks the Radius | — 5 —ů 10. 

047904 _ 
5.937807 5 


ae 18 


Co. Ar. 0. 68 1936 f 
= 9.667 786 N 
10 349722. . 


Then, in \ order to find the Side 2 p, hs Conpleneny: of e 
Latitude, we muſt firſt find the Side 5 D, the Baſe of the 


8 Ar. 0.037 7383 
9: 97 5205 = 5 


co. Ar. 0. 0.363088 F ; 


rosen rb. 375 I ls. ny 


” . "= 3 NU N * _— N =P 
— —— - v5 - — - — * — — . _ _ — 8 - = 
- * 7 n 145 — . — — = ; — * - I £ FL + f = CY * . 15 - A & 
2 2 0 * 22 . 2 — — 2 Ii - K — „ * — on 


e e eee a OTIS e | 
— 


5. fo. uae een 4 oct OI v6 — 3 
- — , 4 
- i £ a = — 


* © N i N ie gas Woes 
th oe 2 > 2 p A . 2 
2 „ — —— 5 — 2 : : ES — Bn en Pr eg rr cn ts 


——ů—̃ 2—ͥ . mum SEED, y Ä wrr̃ 2 0xIS rr 
r= . by — nd, — ” 2 1 . va A — 2s 
> ” bt. IT 2 * wr 1 * Fn : 


__ — 
2 


— 


rt 


D „ 
P ES 


2 
—— 


ns SCF wah Es OD 
1 
8 — A 


pag 


— 


= IF 48 2 
ds > 

2 „ 
— — — 8 


— "> I 4 — Þ 
Ss Fa. — — BY HO I. 8 2 S 
W wowrre a; 3s Er IPO YES : . Sei 7 ie —u— my 1 — 
Þ * J - ” . .. Faves 442; 5 Wait 
— — 2 RS — & 5 F ; 
—— _ * K 2 > 2 A — 3 — - £ *. _ : 4 


— —— . 


1 
' 5 5 
2 F 
: 
, oy 
1 
: 1 
Ti 
„ 
" if Tun 
3d 
br 
ke 
EH | 
I 3 4 
1760 
17 
t \ 
F ; 1 
{4 
F4 
h 15 h 
| : 
1 
q N ＋ 
1 
. 
1 1 
11 5 
F #8 1 
} : 
1 
4 1 
1 
11 1 
1 
9 
1 * 1 
* : 
1 4 
1 
3 8 
3 i 
1 1 
n 
1 
5 is 
1.8 
*3F- 4 
7 * 
r 10 
7 Fi 
„ 1 
. * 
* © 13 
. 
” 12.1% 
2 0 
4-3 
1 4 
« 9 * 
15 
9 
15 
65 
44 
$ 
1 
1 
» 
** i 
11 
1 
3 
©. 132 
TY 
1 „ 
. 
14 
5 
— BY 
4 
c , 
2 . 
nnn 
4 
1 
'% 0 
A 
1 
©} 
$$ is 
57 
. 
[1 
1 
UB. 
( (Eh 
2% 
*# 1 
1 
LA 
rb 
2 
1 N 
1 
> 


LIT WITCHES Coe g 
„ 
S — 

5 — 9 - 
3 5 n 


zes MATHEMATICS. 


/ leaves 2 p 280. 9”, the : Complement of Latitude; : and that, 


| 3 2 moving round it in their ſeveral Orbs : But thel 


tha Ws ahomt * Years * Chriſt. 


Which, being ſubtracted from Z D Es before found, i 
1 


being ſubtracted from 90® „gives 619, 51 North Latitude, W 
If the other Triang e, 2 © z, were taken, then Z p would of 
be the Complement of Latitude ; but, as Z p is more than * 
| a Quadrant, the Latitude would be South. Ro 
If the Hour of the Day were required, the Angle © PD | 
is the Time from Noon, which we have found to be 755%; 
„ being converted into Time, gives five Hours, three 
Minutes, and forty-eight Seconds; 'f that, if it were in the 
Afternoon, it would be three Minutes and forty-eight Seconds | 
_ paſt Five; but, if in the Forenoon, 95 rg e and 
| 85 Seconds paſt Six i in the L t DR EY 
Probe 112. EY explain the Bo; LAR 8 YST £0 
"commonly called the Syſtem of the World. 
— Two different Syſtems of the Sun and Planets have obtained: 
7 One called the Ptolomaic, from its ſuppoſed Inventor CLavpivs 
Proton us, who flouriſhed in the ſecond Century; but) 
| was aſſerted by Ariflotle *, Hipparchus , and moſt of the 
ant ient Philoſophers, and followed. by almoſt the whole World 
for many Ages: The other called the Copernican, from 
| NrcnorLas Co ERNI usS, born at Thorn, in Pruſſia; 
in 1473, the Reviver of this Syſtem, after it had been neg; 
lected tor many Ages; tho' this was antiently aſſerted bull 
| ſeveral of the moſt eminent Philoſophers, particularly b In: 
 PyrTHAGORAS 5 and therefore: fometimes called the PM poſed i 
thagoric n. , 
There has been alſo a third Syſtem, py the Helen Cur; 1 
, Syflem, from TycHo Bransz the Inventor, a noble Dar4giind th 
bdorn in 1546; but this has ſcarce been followed - * aug ee ſup 
_— ANNA Note. : 4 bis F In tel 
Planets 
Of the Piokonaic Lins - Er $ ; 
5 "This | Seth is founded on the Suppoſition of the Earth Wiel 
. Si at Reſt in the Center of the Univerſe, and the Sun a 


dow aln 


I Alber WAS a a Diſciple of Plats, who was i FR 400 Yan before cid. 
+ Hipparchus was a Greek Aſtronomer, and lived about 120 Years before Chril 
Y Pythagoras was a Greek Philoſopher, and 3 in ** fixtieth Olym? | 


WW 


of > RY =o 
te whole Heavens are ſuppoſed to revolve round the Earth i — 
twenty-four Hours; which, conſidering the immenſe Diſtance J 
of the fixed Stars, is a Motion extremely rapid, and ſeems _ 1. 
unneceſſary, ſince the ſame Appearances are produced by . 
Rotation of the Earth on its Axis i in twenty-four Hours. N — 
| 
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7 by 'E this 8 the Porch i is is wlacad in the 8 and ſlug: - 5 . 
> Py: 7 immoveable ; next is the Orb of the Moon, then the Orb TR 
£5 Mercury, the Orb of Venus next, and then the Orb of te 
hon bin; next is the Orb of Mars, then of Fupiter, then Saturn 
Dani nd the higheſt is the Orb of the fixed Stars; all which 5 1 
ane ſuppoſed to revolve round the Earth, from Eaſt to Weſt, 9 
_ | twenty-four Hours : Beſides which diurnal Motion, the 7 wy _ 

Planets, in their ſeveral Orbs, have a Motion from Weſt to ©, nn; nl 

lat, carrying them thro' the Heavens in different Periods, 
5 Bu, as the Phænomena of the Planets, according to aſtro- 
gart el Obſervations, cannot be ſolved by this en, it is 
un e amoſt 5 2 8 up by warned: Men. „„ 


it, | I of the Copernican Syſtem. TR 
oha ln this Sy Ber the Sun is Placed in the Center, round which < 


Wire the ber Planets, TOs | Le enus, he Ear th, Mars, 
5 1 — Tall. 
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II The Earth being the Center about which the Motion 9 


i 


Jupiter, and Saturn; theſe ſix are called the primary Planets, 


330% MATHEMATICS. 


the Sur being the Center about which their Motions are 
performed. C | 


1 rined, the Moon is called a ſecondary Planet. 
che Mink fs gerne. whe Boku is called a ſec y 
3 ſuch Moons moving round him, and Satur 


five; theſe ſecondary Planets, or Moons, the Aſtronomer 


call the Satellites of Fupiter, or Saturn. = 


. a 


Br L 


Pe 


antient Philoſophers, to find if any of them had given a mY 


|  'rational Account of the celeſtial Motions. The firſt Hint 


| had, according to the learned Mr. Maclaurin, w a 
Saar, (a ; famous for his Eloquence) ; who ſays, tl 


NMicetus, a Syracuſian, had taught, that the Earth tur 


round on its Axis, which occaſioned the N 3 
wards, Copernicus learned from Plutarch, (a ex Rene) if 
horn in the Reign of Claudius, Emperor 0 Farb wid 4 
_ Philolaus, the Pythagorean, had taught, that the dlately a 

' annually round the Sun. This great Man immedi * 


ceived, that, by allowing theſe two Motions of the Je 


TCC OY | be void MW 
Copernicus, finding the | Ptolomaic Syſtem to be void 
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the Heavens in a Year, all that Confuſion, Irregularity, and 


obviouſly reſulting from this Hypotheſis. 


That, 


1 


LTeeſcopes of one hundred and one hundred and thirty-ſix 


ul {Fountain of Light and Heat. 


a. 


: 
n 4 


t 


one round its Axis in twenty-four Hours, and the other thro' 


Diſorder in the Motions of the Heavens, inexplicable by the = 
Ptolomaic Syſtem, immediately vaniſhed and diſappeared : In 
the Room of which, a regular Diſpoſition of the planetary 
Orbs, and a beautiful Harmony in their Motions, appeared 


GALILEO, an illuftrious Italian Philoſopher, towards 

the latter End of the ſixteenth Century, diſtinguiſhed himſelf 

n Defence of the Copernican Syſtem. He firſt applied a 
Teleſcope to the Heavens, and, by the Diſcoveries he made 
there with that noble Inſtrument, enlarged and confirmed the 
lyernican Syſtem, It had been objected to Copernicus, that, 
his Syſtem of the World were true, Venus would underga 
de ame Changes and Phaſes as the Moon: To which, for 
Want of the Invention of Teleſcopes, he could only anſwer, 
terhaps the Aſtronomers would, in future Times, diſcover 
Venus did really undergo all thoſe Changes, This prophetic 
lnjeRture was firſt fulfilled, when Galileo, by the Uſe of the 
Teleſcope, diſcovered Venus under thoſe ſeveral Changes. 
kedes which, he diſcovered the mountainous and uneven 
Jace of the Moon, the Spots in the Sun, and his Revolution 
mon his own Axis. He alſo diſcovered that Fupiter had 

ur Satellites, or Moons * moving round him at different 
bitances, as the Moon moves round us: But his Teleſcope 
ms not perfect enough to diſcover the Moons of Saturn, 
lagen, in the Year 1655, on the twenty-fifth of March, 
"th a Teleſcope twelve Feet long, firſt diſcovered one of 
urn's Moons: Since that Time, four others have been 
llovered by. Caſſini, at different Times, by Campani's Glaſſes, 


Wt log, At the ſame Time was diſcovered a Ring en- 
lanfing the Body of Saturn, which is ſuppoſed to reflect 
Light and Heat of the Sun on the Body of Saturn, to 
My the great Deficiency occaſioned by his Diſtance from 


r immortal Sir IS AA c New Ton, the Glory of the 
Nation, was the firſt that inveſtigated the true Cauſe | 
Ws planetary Motions : He applied the Principle of the 
rial Gravitation of Matter to Matter, to the Reſolution 
le planetary Motions. The Accuracy and Agreement 


Mich he called the Medicean Stars, in Honour to the Name of Medicis, the 
If the Great Duke of Tuſcany, to whom he was chief Mathematician” 
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332 MATHEMATICS. 
found betwixt the Concluſions drawn from the Theory of 
Gravity, with the Obſervations of Aſtronomers, is a rational 
and evident Proof of the Truth of his Hypotheſis. Thus, by 
one ſimple Principle, which obtains in all Parts of the materia] 
World, are the Motions of the. ſeveral amazing Bodies in the 


'ĩ ; dee nee 
The Diameter of the Sun is computed at 763460 Engl 
Miles, whence the Circumference is 2398485 Engliſb Miles: 
It turns upon its Axis once in about twenty-ſeven Days, 
which is computed from the Motion of ſome Spots that appear 
near the Edge of the Diſk or Face of the Sun, and go over it, 
and diſappear for about the ſame Time they took to paſs over 
the Diſk. If the Magnitude of the Planets, Mercury, Venus, 
the Earth, Mars, Fupiter, and Saturn, are added into one 
Sum, their Magnitude would be to the Magnitude of the Sun 


. 


)) 
I The Planet next to the Sun is Mercury, whoſe Diametet 
18-2460 Engliſh Miles, whence its Circumference is 772. 
Miles. Mercury is diſtant from the Sun 32000000 Miles 
the Circumference of the Orb is 201924000 Miles, which i 
moves through, or the periodical Time is eighty-feven Days 

| twenty-three Hours, and ſixteen Minutes, which is at thi 
Rate of 95126 Miles in one Hour, The Heat Mercur 
keceives from the Sun is ſeven times more than the Heat w 
' have from the Sun. Mercury is never ſeen thirty Degree 
„ eee OE OR > 
Next to Mercury is Venus, whoſe Diameter is 7906 Engl! 
M.iles, whence her Circumference is 24823 Engl; Mig 
| The mean Diſtance of Venus from the Sun is 59000000 Miles 
 _ the Circumference. of her Orb is 370636000 Miles, whic 
ſhe paſſes over, or the periodic Time is two hundred a 

: twenty-four Days, ſixteen Hours, and forty- nine Minutes | 
which is at the Rate of 68725 Miles in an Hour. Vene v, 
has alſo a Rotation on her Axis in twenty-three Hours; 2 
receives from the Sun twice as much Light and Heat as \ 
ienus is never ſeen above forty-fix Degrees from the Sun. 
The Earth moves in the next Orb, accompanied with t 
Moon. The Earth's Diameter is 7964 Engliſh Miles, 3 
its Circumference 25020 Miles, tho? Þme make it ſomew! 
5 more. The Earth's mean Diſtance from the Sun is 810000 
Miles; and the Circumference of the Orb is 508930 
Miles, which the Earth paſſes over, or the periodic 11"Y Pe: 

1 5 three hundred and ſixty- five Days, five Hours, and for __” 


5 . 2 


07 W 


flour. The Barth has a Rotation about its Axis | in | twenty: 
four Hours, | 


the Farth round the Sun once in a Year. 


46025 Miles in an Hour. 


Third than what we enjoy. e 
This Planet, moving in e next Ob to OY Barth. 


vith the Sun. 


welpe Years, whence he moves about 25603 Miles in an 
dur. The Proportion of Heat this Planet receives from the 
in is but one thirtieth Part of what we receive. Jupiler 


Round the Pared-1 moves the Mon, whole D er is 
175 Miles, and her Circumference is 68 34 Miles: Her mean 
Dittance from the Earth is 240000 Miles; and the Circum- 
ference of the Orb is 1507963 Miles, which ſhe encompaſſes 
in twenty-ſeven Days, ſeven Hours, and forty-three Minutes, 
which is at the Rate of 2300 Miles in an Hour. The Mon 
revolves about her own Axis in the fame Time, viz. twenty- 
ſeren Days, ſeven Hours, and forty-three Minutes, Beſides 
this Motion of the /4oon in her Orb, the i is carried along with : 


Mars moves round the Sun next above the Barth. The 
Diameter of Mars is 4442 Miles, arid his Circumference 18 
12950 Miles: His mean Diſtance from the Sun is 123000000 _ 
Miles; and the Circumference of the Orb is 77 3686000 Miles, 
which he encompaſſes, or his periodic Time is fix hundred 
ind eighty-ſix Days, twenty-ſeven Hours, and twenty-ſeven _ 
Minutes, or one Year, three hundred and twenty-one Days, 
ſeventeen Hours, and thirty-eight Minutes, which is about 
| Ker performs his Revolution upon 
his Axis in twenty-four Hours and forty Minutes, The 
Light and Heat this Planet receives from the Sun i is leſs by 5 ons _ 


bmetimes very near the Earth, and at others at a far fer 
Diſtance : Thus, when the Earth is at a, if Mars be at 
0, the Diſtance will be but 420000C00 Miles; but if, when _ 
te Earth is in a, Mars is at e, the Diſtance will then be 
bout 20400000 Miles; which is the Reaſon that the ap- 
prent Diameter of Mars is five times greater when the Farth 
bat a and Mars at , or in Oppoſition | to the Sun, than 

tis when the Earth is at @ and Mars i in e, or in Conjunẽtion : 


The next is Jupiter, bot Diameter i is 81 1 55 Miles, 11923 . 
bis Circumference is. 254908 Miles: His mean Diſtance fromm 
the Sun i 18 4240000 Miles; and the Circumference of his 
Uſd is 2662280000 Miles, which he paſſes over in four _ 
wouland, three hundred and thirty-two Days, twelve Hours, _ 
nd twenty Minutes, his periodical Time, which is near 


kiorms his diurnal Motion on | his Axis in nine Hours and 


ly. lx Minutes, 8 1 r 
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three Days, thirteen Hours, eighteen Minutes, and fifty-· two 
8 five Minutes, and fix Seconds, _ 


5 | 2 . ſuppoſes to be made in his Atmoſphere. In 


being ten thouſand. ſeven hundred fifty-nine Days, fix Hours, 
and thirty-ſix Minutes, which is near thirty Years, his hourly 


SY, Jupiter has four e or fv i 8 him, to ſupply 
| the Defedt of the Sur's Light. The firſt Satellite of Jupiter, or 
that which is neareſt to him, is diſtant from Jupiter about 
227234 Engliſh Miles, and moves round him in one Day, 


eighteen Hours, twenty-eight Minutes, and thirty-ſix Seca, 
The ſecond is diſtant 365 197 Miles, and moves round him in 


| Seconds: The third, at 568085 Miles Diftance, moves round 
bim in ſeven Days, three Hours, fifty-nine Minutes, and forty 
Seconds: The fourth and laſt is diſtant from Jupiter 1027949 
Miles, and moves round him in ſixteen Days, — Hours, 


Another Phænomenon peculiar to T is, that he has 
three lucid Zones, or Belts, encompaſſing his Body, which 


theſe Belts are ſeveral Spots, by which, it is ſaid, Jupiter's 
Motion on his Axis was firſt diſcovered. _ 

The higheſt Planet in our Syſtem is Saturn, whots Diameter 
:* 3s is 67 870 Miles, his Circumference 254908 Miles. His mean 
Diſtance from the Sun is 9577000000 Miles, and the Circum- 
| ference of his Orb is 4881891000 Miles. His periodic Time} 


Motion is about 18905 Miles. The Proportion of Heat this WM "he: 


Planet receives from the Sun i is about one : ixtieth Part of what | tomic 
we enjoy on the Earth. 5 uthit 


moves round him in ſeventy-four Days, ſeven Hours, fifey 
- three Minutes, and fifty-ſeven Seconds. 


_ Saturn is attended by from . or Mean! The 922900 breek 
is diftant from Saturn 148465 Engliſh Miles, and moves 
round him in one Day, twenty-one Hours, eighteen Minutes, 
and thirty-one Seconds: The ſecond is diſtant 190036 Miles, 
and moves round him in two Days, ſeventeen Hours, ſorty- 
one Minutes, and twenty-ſeven Seconds: The third is diſtant 
271480 Miles, and moves round him in four Days, thirteen 
Hours, forty- ſeven Minutes, and ſixteen Seconds: The fourth 
is diſtant 610830 Miles, and performs his Reyolution in fifteen 
Days, twenty -two Hours, forty-one Minutes, and eleven 
Seconds: The fifth and laſt is diftant 1832490 Miles, and} 


The great Diſtance of the fourth and fifth Satellites of Satur | 
has given ſome Suſpicion that there was one betwixt them 
but it has not been diſcovered, notwithſtanding the Improve; 
8 ments s that Bare been made in Teleſcopes. . Tes 


Of Aſtronomy. 5. 335 
Theſe Secondaries, or Moons, beſides the great Uſe to give 
Light to their primary Planets, have been of ſingular Uſe in 
solving two noble Problems in Philoſophy; to determine the 
Longitude of Places on the Earth, and the Velocity of Light. 
former was the firſt that made any Obſervations of this Kind; 


immortal Newton has ſince ſhewn that Light does not take 
up ſeven Minutes in coming from the Sun to us. 
| Befides theſe Bodies continually moving round the Sun, and 


the fame Law in their Revolutions round the Sun as the 
Planets ; but then, as the Planets move through the Heavens 


in all Manner of Directions. 


Greeks, brought this Part of the celeſtial Science into neglect. 
But Seneca the Philoſopher, having conſidered two remark- 


kmarkable Comet appeared, whoſe Motion the noble Tycha 


and he determined the Velocity of Light to be ſuch, that it 
came from the Sun to us in about eleven Minutes; but the 


| called the primary and ſecondary Planets, there are other Bodies 7 
that make their Appearance for ſome Time, and then diſappear, 
called Comets. It is now well known that the Comets obſerve 


il the fame Way, the Comets move through the Heavens 


The antient Ægyptians and Chaldeans, by a long Courſe of 
Obſervations, were ſaid to be able to predict the Apparition 
of Comets; but as, by the ſame Arts, it is ſaid they have 
foretold "Earthquakes and Tempeſts, their Knowledge was 
ather the Reſult of Aſtrological Calculations than of Aftro- 
lomical "Theories. Ariſtotle's Opinion, that Comets were 
tothing but Vapours or airy Meteors, prevailing among the 


ble Comets that appeared in his Time, placed them amongſt 
the celeſtial Bodies, believing them to be Stars of equal Dura- 
ton with the World; and, tho' he was ignorant of the Laws 
that governed their Motions, yet foretold that there ſhould be 
Aves hereafter to whom Time and Diligence ſhould unfold 

ul theſe Myſteries. Yet almoſt all the Aſtronomers differed 
tom Seneca; and, by the learned Dr. Halley's Account, he 
bund nothing of Service in the Aſtronomy of Comets 'til! 
1337, when the Path of a Comet amongſt the fixed Stars was 
Ecribed by Gregorius, an Hiftorian' and Aſtronomer of Con- 
fantinople,” After this another Comet was obſerved by Regio- 
Wntanus, 147 2. And the Aſtronomers ſtill conſidered the 
omets to be below the Moon: But, in the Year 1557, a 
ierved with great Application, and found that it was much 
iger than the Orb of the Moon, and might be placed amongſt _ 
& Orbs of the Planets, The ſagacious Kepler had the Op- 
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335 MATHEMATICS. 


remarkable : This great Aſtronomer concluded, that the Cm 


moved freely through the planetary Orbs, with a Metin »; 
much different from a rectilinear one, but of what Ki j, 
could not preciſely determine. Then Hevelius obſerve the 
Comets, and, tho he embraced Kep/er's Hypotheſis, yet am- 
plained his Calculations did not agree with his Obſervations ; 


and was aware that thg Path of a Comet was bent into a curde 
Line, concave towards the Sun. But the prodigious Comet 


of 1680 appearing for four Months, its Motion was obſerved, 
with the utmoſt Accuracy, by thoſe celebrated Aſtronomey, 
Mr. Caſſini at Paris, and Mr. Flamſtead at Greenwich, Ni 
long after this the incomparable Newton, writing his admire 
Mathematical Principles of Natural Philoſophy, ſhewed tow 
to deſcribe the Orbits of Comets geometrically ; a Problen, in 
the Judgment of that great Aſtronomer Dr. Halley, farce 
cacceſſible to any but himſelf: And Dr. Halley, following his 
Principles, has calculated the Orbs of twenty-four Comet. 
The Orbits of Comets are very eccentric Ellipſes ; I have 
added one in the Copernican Syſtem, to give the Reader ſome 


Idea of the Curve in which they move. Mr. him has 


given a neat Conſtruction of the Solar Syſtem, with the 
"> —_—_— .. 
The famous 


- 


Comet which appeared in I 1 ſo neat 


the Sun, as to be within a ſixth Part of the Sun's Diametef 
from its Surface; when it ſuſtained a Degree of Heat 28000 
times greater than the Heat of the Sun upon our Earth, anq; 
might have contracted a Heat 2000 times greater than thi 
| __ Heat of red-hot Iron. A Globe of red-hot Iron equal to ou 
Earth, Sir Iſaac Newton has computed, would not cool in le 
than 50000 Years *. The longeſt Diameter of the Orb of thi 
Comet Dr. Halley has computed to be about 1 1200000900 
Miles; its periodic Time is computed to he about 575 Years. 
The Tails of Comets has employed the Curious to diſcove 


| their Cauſe and Origin, The ilſuſtrious Sir Iſaac Newt! 


| proves that it conſiſts of a Vapour ariſing continually fro 
the Body of the Comet. The Tail of the Comet of 168 
Vas of ſuch a prodigious Size, as to be extended from || 
Head to a Diſtance ſcarcely inferior to that of the Sun #0 
EA MEE IE Soi 

Ihe Planets are ſuppoſed, and very juſtly, to be Worlds 
bdut the great Extremes of Heat and Cold, which the Come 
ſuſtain in their Approach to and Receſs from the Sun, 94 


©, % Newton's Mathematical Principles, tranſlated by Mr, Motte, Vol. il. P. 5%! 
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Of Aſtronomy. 


far from being the Meſſengers of Harm to Mankind, Ex- 
xAations which naturally ariſe out of Superſtition, and Igno- 
nace of the Cauſe of any uncommon Phenomena, that the 
creat Newton has aſſigned two very probable and important 
Uſes of Comets: The firſt is, that, by their nearer and nearer 
Approach to the Sun at every Revolution, they will at laſt fall 
no him, in order to reſtore. the Waſte that great Body muſt 
ſulfer in ſupplying the Syſtem with Light and Heat: The 
other important Uſe is, that, from the great Heat they ſuſtain 
n their Approach to the Sun, the Parts that fly off from them 
xe ſo rarefied as to ſupply the Planets with an exceeding fine 
taftic Medium, neceflary for the Support of Animals and 


Vegetables, _ 


tte Planets, has a conſiderable Parallax, : 


i has been a popular Opinion that the fixed Sta 


\ 


teſcope, f 15 "4 
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5 "5-.. RF 
ch a Suppoſition, with Regard. to Comets, not ſo probable z _ 
tho? it is by no Means impoſſible for Gop to create Beings 
ſubject to ach Laws as will enable them to bear ſuch a pro- 
ligious| Change of Circumſtances, But the Comets are ſo 


Beyond the Orbs of the Planets and Comets, at an immenſe 
Diſtance, are the fixed Stars, fo called from their keeping 
the fame Diſtance one from another. Theſe are at fo great 
Diſtance from us as to have no ſenſible Parallau, that is, 

he Diameter of the Earth's Orb bears no ſenſible Proportion 
lb their Diſtance from the Earth, whence their Diſtance can- 
wot be known ; but, that they are farther from us than the 
xmoteſt Planet, is hence evident, ſince Saturn, the higheſt'of 


umberleſs, - but this, like many other vulgar Notions,” is 
red to be a Miſtake, that is, with Regard to thoſe viſible 

u the naked Eye; for, tho the Number of Stars in a Winter's 
Night appears ſo vaſtly great, yet the Stars ſeen by a good 
Ire are much fewer in Number than can be imagined : fo: " 
Ivinkling of the Stars deceives our Sight, and makes us think 
em more than they are, as is evident from the Catalogues 
lat have been made of them. Hipparchus was the firſt that 
Mempted a Catalogue, on Occaſion. of a new Star that ap- 
fared in his Time: His Catalogue conſiſted. of 1022 viſible 
Wis, to which Pfolomy added four more. The noble Tycho 
bliſhed a Catalogue of 777 from his own Obſervations. But 

ls Number has been vaſtly increaſed by the Induſtry of 
ern Aſtronomers : Dr. Flamſtead's Catalogue amounts to 
p90, but then many of theſe are not viſible without a 
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326 MATHEMATICS 
; Yet, that the Stars are really innumerable, is evident 


by the Uſe of the Teleſcope, which, being directed to 

Part of the Heavens, diſcovers great Numbers which are 
invidible to the naked Eye. In the Pleiades, inftead of fix 
dr ſeven ſeen by the Eye, Dr. Hook, with a Teleſcope twelve | 


Feet long, told ſeventy-eight; and, with larger Glaſſes, dif- 


Covered many more of different Magnitudes. Huygens, looking 
at the Star in the Middle of Orion's Sword, found it to be 
u Concourſe of twelve Stars, To this we may add, that the 
Galaxy, or Milky-Way, is now known to be an Aﬀenblgs 


hy of innumerable Stars too ſmall for the Sight. 


If theſe Stars are all Suns, with Choruſes of Worlds moving 

No about them, as is generally ſuppoſed, what an exalted Idea 
muſt it give us of the great Author of Nature? Without 
ſome ſuch Suppoſition, we can ſcarce form any Idea of the 
Uſe ſuch a prodigious Number of vaſt Bodies can be of, 28 


far the greater Part are, by their immenſe Diſtance, hid fro 


dur Sight, and had not been known to . till lince the 


RT - bee of r in the lf pi, eb ; 


Of DIALLING. 


> EP TALLIN G is the Art of drawing 1 on a 2 Pl 4 
in ſuch Manner as that the Shadow of a Style ma 


point out the Hours of the Day. 


Of Dials there are various Sorts, tg to | the Situatic r | 
, © the Planes on which they are deſcribed : The moſt uſual aff 


the Horizontal, Vertical, Equinoctial, Polar, &c. 


5 dan in Summer and Winter. 
1 To calculare an Horizontal Dial 1for the 33 i; 514.3 


1 with the Meridian, the Ls nah * 


> To the Tangent of 11* 51“, the Angle the Hour: {9.3 
< Elin of 11 Ts 1 make with te Meridian, 


＋ 


n Horizontal Dial is deſcribed on an Horizontal | Plane ; 
. This is the moſt uſeful of all Dials, as it gives the Hour 
the Day at all Times, while the. Sun is | above whe Horned | 


For the Angle the Hour-Lines of Eleven and One ma 4 


As the Radius — o | 
Is to the Sine of the Latitude, Pry 325 iii 9.5937 ;-| 
So is the Tangent of 1 55 » or one Hour, — ©, 9-4. 200 = P: 


e A IO 4 ln 1 rt AL Bt Rt Fe bs. = Yn 


To and the Angled the Hour-Lines of Ten and Two make | 
with the Meridian ; 


As the Radius — "ns . 10. 


; 1 


— MC Ll hd 


[s to the Sine of the Latitude, : 27 now ; — * | 
9 8 the Adm ale of 428 „or two ur- 8 9791439 | 


In the "ip manner may the bs Ang of the Hour-Lides for | 
Nine and Three be found, by putting the Tangent of 45 or 
three Hours, in the third Place of the Proportion: And fo of 
the reft, Then, for the Halves and Quarters, obſerve, that each 
Half-Hour is 79. 30“, and each Quarter 35. 45 Thus, to 
ind the Angle for Half an Hour after Three, « or r Half a an Hour : 
bre Nine, the reach wo 


As the Radius 15 | — BY . — - — - 1 7 o. 5 . . 


bio the sine of 51% 32 . 9.8 : 
0 Is the 2 of oh . 30 , or r three Hours 3 '% 993745 5 1 


3 


To te e Tangent of 4 45% 43's „ | = 5 2 D . | e885 N 


By the Linde Proportion may 4. * Hours, Halves, and mT 
* be found, as in the fol owing Table: E e 


® 2 Table 2 "The Angles of the LL | 


_—_— — 


"Hs, e eee eee, 
— wa a) — . — — — 
12 or 12 5 3% 45 2%. 560 
me 12:1 7 + 39| 5 53 
130r 12 311 . 15 8 . 51 
lor 1 [Þ5 . 011. 51 
103 3 or 18 5 45 14 . 3 
i 51 OT ma 30 17 58 
er 2 30. 0024. 19 
e 2533 - 48% 37 

11 2437 . 3030 . 59 
Nor 2 441 . 1534 . 28 
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within the o- 


_ Hours; thro! 


perpendicul a. 00 
0 it; ON | hoon ol. 
2 ny So Oo 
draw a Semicircle,, EQ W, on which, by the Line of Chord 
fſet off the ſeveral Hours, Halves, and Quarters in the Table 
draw a ſmall Circle round A, then lay a Ruler from the CentM 
A to each of the Diviſions, and draw Lines from the ſml 
Circle to the inner Square for each Hour, and ſhorter for ti; 
Halves and Quarters- Phe Hours before and after Six al 
made by drawing the Hours of Four and Five in the Aftqq; 


and Seven and Eight in the Morning being drawn thro t ; 
| [ Center, you have the Hour-Lines for Seven and Eight W 
Then, for. the Style, lay 51*. 
\ | Place, from O to G, and draw. A G; the Angle OA 
will be the Height of the Style. Or, the Dial being Ma 


pendicular Height of BJ. 


Jo draw the Dial, 


Draw two 


* 


7 


bo gures of the E a 


the Middle of |: 
the Squares 5 
draw a Me- WA 


SANT fel 


Amed, a A, | | /, 


noon thro' the Center, for Four and Five in the Morning 


: 4 . 


. 32/, the Latitude of f 


you may aſſume any Part of the, Line AO N on which 8 
erect the Style; and meaſure the Diſtance from A to tl 
Point, as D, which let be eighteen. Inches, to find the p : 


bs ks Sine of the Lack AGD, my Co. Ar. 0. 166760 
b to A D, 18 Inches, 1.25 5272 


the Plane at CD 


Night. © For the . of * and 92 . 


As the Radius | 


Is to the Co- the of the e Latitude, 51® 325 „ e$ 
50 is the Tangent of 7” > or one Hour, — 9.4 
9 


To the Tangent of 99. b — — 
The other Hours a8 in | the following Table: „ 


1 Hours in Diſt. "fa | Hou: in | Dif. 3 
| Hours, Tal & Min.| the Merid, | Hours, | Deg.& Min. ths Merid. 


2 2 
— N N „— 


* 


II 12 or 12 2 13% 45 2% 20 
I or 12 2 7 . 30] 4 + 41 
II or 12 Ong 1 
11 or 15. 009 . 28 
04 or 12 18. 45 11. 55 | 
liozor 1 422 , 304 27] 
loxzor 14/26 . I5|17 . 3 
lo or 30. 0O[I9 . 45 
Jxor 2 4033. 45122 +» 34 
9 2 or | z + 31 
„or 2441 . 1528 . 37 
g or 145 oo 2 C — 
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do is the Sine of the * O A G, oy 35 „ — . 893745 5 


70 DA 22. 67 Inches, IE — 25 " - L 355185 d 
And ſo high muſt the upper Surface of the Style be from 


7% make an ret rect South Dial * the Lat. Fs 5 1. 32 Ez 


To calculate the Hour-Lines for this Dial the ſame Pro- 5 
portion is uſed as in the former, only the ſecond Number in 
the Proportion is the Co. ſine of the Latitude, which there 
was the Sine. And it is to be obſerved, that the Sun never 
ſhines on this Dial but from Six in the Morning to Six at t 


45 7 7 ale ft 5 go f he Hour-Line with the Mader | © 
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8 dian, or Twelve Fn. 


then draw three 5 
1 rar to encompaſs it, Jeaving Tow for the . Wi 


1 . the ſmall Semicircle à * e; and, with the Chord of 60% 
3 Table, from the Meridian N S towards E and W; then lay 2 


n MATHEMATICS. 
ny 7 draw the Dial. 


Draw an 1. 
rizontal Line, 
WE; on a 
Point aſſumed, 
N, erect a Ke a 
1 pendicular, NS, 
ſor the Meri-. 


o'Clock Line; 


venientLength, | 


as in the Cut, | and co! 


nd Fiv 
muſt be 
vin th 


internal Square; 


ſmall Extent of the Compaſſes, ſet one Foot in N, andi 


draw the Semicircle ur sf, on which lay the Hours, as in the "ts 
eridla 


5 ERulur from N to each of thoſe Diviſions, and draw the Hour- nf We 
Lines from the inner Circle to the inner Square: In the ſame uf the 


. : Manner may the Half. Hours and Quarters be drawn. hie in 
For the Style, take 38 28“, the Complement of the LatiY in the F 


. 1 ſrom the Line of Chords, and lay it from s to r, an be Diſt 


15 1 F the Line Ny; thus will the Angle s Ny be the Height 
of the Style, which is to ſtand on the Meridian, or Twelv@l 


Plane, Which let be fourteen . to ind the ren : 
1 Height of the Style 5 0 ö | 


3 To the perpendicular Height of s 75 11. 12 Inches, < 04621 0 


* Thre 


o' Clock Line. Or, the Diſtance N s being meaſured on thi hi calc; 


= Is ths Sine of the Angle $ „N, 51 . , 00. Ar o. 410% dp 
Is tos N, 14, Inches,  —— TT 1.140% N, the 
Bo is the Sine of the Angle «7N, 385 28, 0 9 703837 


b te 0 


'S the 
5 N this! is the! Height e of the upper Surface of the Style a | 
the Point ach N g 555 


. 1 To 
x8 
We 
U 30 
: by. 
, i 4 


—* 


The North 5 „„ 

Dial requires the bp 
Hour Lines 

om Four to 

fight in the 
Morning, and 
ram Four to 
licht at Night, 

| you take the. _ 
Quth Dial, and 
daw the two 
Hours after Six, 
ind before Six 


muſt be hxed on the Twelve 0 Clock Lins, p pointing N 


0 DP and We 71 Dial. 


A and 81 in 1 Weſt Dials. . 


* 


5 alulate the Diflances of the Kae, List from: the Sis 
Clock Line for direct Eaft or M ft Dials. : 


v the Ttoportion 3 hs, 


"010 Inches, the Height of the 28 „ 
s the vine of 30” „ 1 


_9:698970 


5 77 Inches, ia 


(Clock, calling them Six, . 5nd d Eight, as in 8 Figur TY 
ind continue them thro? the Center for the Hours of F our 
ud Five, it is an erect direct North Dial; in which the Style = 


The Haw of all direct Eaſt and Weſt Dial are in the 
leridians, which paſſing thro' the Poles of the World, Eaſt 

u Weſt Dials have no Latitude, and therefore no Center; „ 

ul the Hour -Lines are all parallel to one another. The 

le in theſe Dials is either an upright Pin, or a Plate fixed 

the Hour-Line of Six o'Clock, the Height being equal to 

* Diſtance of the Hour-Lines of Six and Nis ine in ns Dials, | 


To 4 this, the Height of ihe Style muſt be given, which : 
ſe ten Inches; then, for two o Hours either before or after 


b the Cocfine of 300 „ 0 or two Hours, - — "Cs Ar. 3 PID 
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As the Radius = — — —— % Mw 


1 — 


t from C 


Iꝗ to the Co- ne of the Flats 51 "fy . bs 79377 H; then 
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N eight of 
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2 7 nk the Dial ARE AY baut the 


I 
| Draw AB C D for the Dial-Plane; from a Point aſimel f By 


as E, towards the left Hand of the Square, as the Declinatio . Foot i 
of the Plane is Weſt, draw a Line, E F, perpendicular ark 
AY and CD; ; with the ory. Ga 60® 15 for one Foot of in ; K of th 

MI eee ee ar 1 


ET D Dialling 
A- OY TS 
. 
perpendicular 
croſſes the up - 
per Line of 
the internal | 
dare, and 
draw the Arcech | 
H; take |} | 
Ditance of | 
the Subſtyle |] 
tom the Me- 
idian,and la 
t rom G to 
H then lay 1 
105. 53 the | 
leicht of the N. 
tyle above MR 
laue, (YT 


N Pete eee 


nd draw E H for the Subſtyle, and E I for the Style; but, as 
he Diſtances of the Hour-Lines are proportional to the Height 
Athe Style, it will be neceſſary to make the Style ſomewhat 
cher, which is done by drawing K L parallel to EI at a 
donvenient Diſtance: Aſſume t wo Points, M and N, in the Es 
Wye, thro! which draw Lines perpendicular to the Subſtyle, 
0 and QR; from the Point M take the neareſt Diſtance | 
be Top of the Style K L, ſet it on the Subſtyle from M 
ba, and on a, as a Center, with the Extent a M, draw an 
arch of a Circle; alſo take the neareſt Diſtance from N to 
L, ſet it from N to 5, and on 6, as a Center, with the 
itent ) N, draw another Arch; on each of theſe Arches ſet 
lf 762.20", the Plane's Difference of Longitude, from M 
vc, and from N to 4: Then, ſetting a Sector to the Radius 
PN, take 15% in the Compaſſes, and, ſetting one Foot in 4, 
Wn them over on the Arch ſo as to make eight Marks 
md; a Ruler, being laid from 4 to each of thoſe Marks, 
Ill cut the Line QR in the ſeveral Points thro' which each 
i the eight Hour-Lines muſt paſs; then taking in the Com- 


les 158, from the Sector ſet to the Radius a M, and, ſetting 


* Foot in a, turn them over on the Arch fo as to make 
wit Marks, as on the former; a Ruler, being laid from a to 
Kh of theſe Marks, will cut the Line O P in each of the 
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| „„ MATHEMATICS. 
=: - other Points thro which the eight Hour-Lines muſt pales , 
| thus, having two Points for each Line, the Hour-Lines may 
| be drawn, as in the Scheme, The ſame Method may be uſe, 
on a large Board or Braſs Plate, to draw Half-Hours and 
E Quarters, remembering that 7 3⁰⁰ is ag an Hour, and 
* , 45 a Quarter of an Hour. 
Sn For Want of a Sector, take the common a from the 
: Scale, and draw an Arch, on which lay 15*, and draw Lines 
from the Center on which the Arch was drawn to each End of 
the Arch of 15*; then take either of the Radius's in the 
Compaſſes, ſet one Foot in the Center, and draw an Arch 
from one Line to the other, and the Arch included betwee 
| thoſe Lines will be 15%, In this Manner, any Number of 
Degrees to any Radius, either longer or ſhorter than that on 
the Scale, may be had. 
In making this Dial we- have male 3 South declining Eel 
. 72 20”, as alſo a North declining Eaſt, and a North de 
 clining Weſt, to the ſame Number of Degrees, a as was thew 
in the Faſt Dial, 
MVMWhen the Style of this Dial is adjuſted to its proper Heioht 
5 Wo the two Perpendiculars OP and QR are drawn, the 
Diſtances of the Hour-Lines on theſe Perpendiculars may be 
found by Trigonometrical Calculation : Thus, let the uppel 
Part of the Style from M to where the Perpendicular OP cut 
the Top of the Style be 8.5 Inches, and let the Height fro 
N to where QR cuts the Top of the Style be 10 Inches. Ti 
find the Diſtance of each Hour-Line from the Subſtyle, firlif 
find the Diſtance of each Hour from. the Subſtyle | in Degree 
8 and Minutes of the Æquinoctial. 5 
IX be Plane's Difference of Lon itude being 76%. 2˙ - whicl : 
- is more than five Aquinoctial © va, or 75%, and leb than 
90s, or fix Hours; therefore the Subſtyle will fall betweell 
dhe Hour-Lines of * and Six, If 75%, or five Hours, ary 
ſubtracted from 76. 27, the Remainder, 1. 2“, is th = 
 ZquinoQtial Diſtance of the Subſtyle from the Fi ive &Clec 4 
HFour-Line: And in the ſame Manner may the Diſtances i 
One, Two, Three, and F our be found, by ſubtracting 15 
ſor each Hour from 76% 2“; but, for the Hours of „ : 
5 Seven, and Eight, ſubcraet 5 2 from go? n 105*, am 
120 and the Remainders are the Diſtances, as in the Tab © | 
Then, for the Diſtances of the Hour-Lines on the Perpeni v1 
diculars OP and QR, the Proportion is the ſame as in dire = 
; Faſt and Wes Dials 3 5 þ Ny es | the Style _ of an "Hof =_ 
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for each Hour: Thus, for the Hour-Line of Six, 


To 2.11 Inches, the Diſtance of the Hour-Line T7 


"And, 


is the Sine of 13 — — 9.382660 


For any Hour before Fi we, as s for the Three o'Clock Line, 
ks the Co- fine of Wy 6 * , — Co.Ar, 0.067086 


kthe e of 370 | . 0 Ar, 4 0 
Wk to 10 Inches, — . 5 — 1. oO 
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156.02 Inches, the Diſtance on QR, . 0.779340 


In the ſame Manner may all the other Hour-Diftances be 
* as in the Table, 5 : | | 


9 0 7 Table 77 E * . — * === 
Fe. cms the Subfiyle, on each Perpendicular. 
'f Hours in | Diſt. on OP | Dif. on CR 
| Deg. & Min. in — in Inches. 
y 1 . 28 | 13. 5 18. * 
3 46 | Wu wr | 10. 37 
AL 6 +4. | "2, 44 54 by. : 2. 17 
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705 
leicht at the perpendiculars, there muſt be two Calculations 5 
As the Co-ſine of LY 0. wee Co. Ar. 0.013033 5 


þ to 8.5 Inches, —_ — 1 8 
bb the Sine of 13.88—:— 9282868 


Six from M on the — O P, Fo 0.3251 12 I 1 


hs the Co- ſine of 1 2 8 — "ok Ar. 0.01 3033 5 
| to 10 Inches, __ — I. oo 


To 2. 49 Inches, the Diſtance on QR, . 5693 


F „ — 0.92949 
vis the Sine of 31%, , ' RE > 9.2122 


Pon 11 Inches, the Ditance on n O F. e 55 


bis the Sine of 31. . „ — 9. 712260 
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cline towards it : 


5 the Limb. 


tude, and the Remainder, wy” 


uſed in the Horizontal or erect direct South Dials: 


1 4 T H E M A 7 1 7: §. 
* Reclning and Inclining Diab. 


Dials are ſometimes required to be made for Planes that are 
not ere, but which -ither recline from the Horizon, or in- 


356 


= ; directly face one of the Cardinal Points, or declire from the 
North or South, either towards the Eaſt or Weſt: Hence 


ariſes the Diſtinction of direct reclining or inclining Dials, 


and declining reclining or inclining Dials, each of which ſhall 


be explained in their Order. 


But, before we come to the making theſe Diats, it will be 


bs y to ſhew how to take the exact Reclination or In- 


i klination of any Plane. V „ 
To take the Recdinationi of a Plane. 


5 147 a ; Ruler, or any ſtraight Rod, on the Plane, and Ie 
"OBE End lie clear of the Plane; apply a 
of the Rod, and then, the Plummet hanging at Liberty, the 


Quadrant to that End 


| Thread will cut the Degrees of the Plane's Reclination 0 
G In the fame Manner may the Inclination of 
Plane be found, by laying the other Edge of the Quadrant t 
the Plane. 


Having found the 8 4 the Plane, FI it be a titel | 


0 Plane, conſider whether the Ręclination be more or lc 


ttan the Complement of the Latitude of the Place; if thf 


Reclination of the Plane be leſs than the Complement of th 
Latitude, ſubtract the Reclination from the Complement of thi 


Latitude, and the Remainder is the Height of the Pole abo 
© the Plane; but, if the Reclination is more than the Complef 
ment of the Latitude, ſubtract the Complement of Latitud 

from the Reclination, and the Remainder 1 18 the Heide of thi 
e Pole, or Lag above the Plane. = 


= 2 0 make a direct South Dial Wl a Phi gan 105 50 | 

„ 28888 Loltinge of 51“ 
Sabtract 10e 560 from 38. 280 
above the Plane. 


Having the Height of the Pole, the ED the Hour- Lin : 
make with the Meridian may be found by the ſame Proporti 


” n 1 found, "he drawing the Dial is the fa 


Of theſe, as well as of ere Dials, there 
are two different Kinds, for the reclining Plane may either 
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owns. 357 
;nd the Style muſt ba made to an Angle of 27 2 ; boint- 
ing downwards, as in the erect South Dial. Me | 


10 make a aral South Dial reclining 79%. 34 for the . 
Latitude of $7”. 32 7 


Subtra the Coniplement of the Latitude from the Reins 
tion, and the Remainder, 412.6", is the Height of the Pole; 

by which the Angles of the Hoür- Lines may de calculated, as 
in Horizontal Dials. The Style here muſt be made to 'the 
Angle of 416%, and ſet on the Twelve o'Clock Line, | 
pointing - upwards to the North Pele. ECT 

But, if the Reclination of the Plane is equal to the Comple- V 
ment of the Latitude, then is the Dial a Polar Dial, which is | 
made by the Rules laid down for Eaſt and Weſt Dil: The 
Hour-Diſtances in this are proportioned to the Height of the | 
Style; only obſerving, that the Style of a Polar Dial ſtands | 
on the Twelve of Clock Line, that deiog parallel to--the Axis: 1] 
of the World, as the Six o'Clock Line is in Eaſt or Weſk 
Dials ; therefore, making the Style ten Inches, as in that, 4 
the fame Table will ſerve for Peg taking the Diſtances, both „ | 
Ways, from the Line of Sir for the . from Twelve, 

is in the following Scheme. 5 N e 
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4 Polar Dial for the Latitude 7 515 5. 320 5 
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i North recline Paas ths e of the pole 8 ie <5 
Pane is found by adding the Complement of the Latitude to. 1 
the Reclination of the Plane, and the Sum, if leſs than 90, 
ö the Height of the Pole above the Plane; but, if the Sum 
exceeds 0D, ſubtract it from 180, and the Remainder is 
the Height of the Pole. The Height of the Style muſt be the _ 
kme as the Height of the Pole above the Plane, and muſt 
land on the Meridian, pointing upwards towards the North Pole. 
But, if the Sum of the Reclination and the Complement of _ 
Latitude be exactly go, then is the Plane parallel to the | 
pins, and | is called an . Dial. Js 
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| the Lines may be omitted before Six in the Morning and after | 
RR oO / . l 
Ĩ be Style for this Dial is a ſtraight Pin, ſet upright in the 

Center of the Dial, which may be of any Length at Pleaſure. WM 


= Of Eaſt and Weſt Reclining Dial. 

l Tn Faſt and Weſt reclining Dials, the Latitude of the Place 
| and Reclination of the Plane being given, the Height of the 
| Poole above the Plane, the Plane's Difference of Longitude, | 
and the Diſtance of the Subſtyle from the Meridian, muſt be 
found as in South declining Planes. To give an Example, 


| Of an Bat Pls in the Lt of gi on rei 


the Meridian, and 
E W for the Axis, _ 
or Hour-Lineof Six, F/C 
at right Angles to 
it; divide the Arches _ 
| fix equal Parts, and | 
draw Diameters from 
| each of thoſe Divi- 
ſions thro' the Cen- 
ter, which will be 
= os Bour- Line of -- © cnt 
„ 7 oy eo S 1 


it is made for an, 
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7 raw oh | FEquinoZial Dial. 


” | Draw a Circle, En 
NESW; draw the SE EN 


Diameter N S for 


particular Latitude, 
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ny oe 


55 | To find the Height of . Poly above the Plane, the Pro- 


As, the Radius:? —— 1. _ 


To the Sine of 15%. 24“, the Height of the Pole 2 
above the Plane, — — ů e 
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lee: the Sine of the Latitude,” 31 3% ᷣ— 9.803145. 
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To the Tangent of 400 50“, the Angle © of the 
Ong Wien the Meridian, 
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10.000013 
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Then, for the Pune s Difference f buena, the pro- 
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do is the Sine of 49 


a from the Meridian, 


| To the sine af 1. 22 „ the Plane 3 Diflrence of 


Longitude, — 


The Nn Difference of nn 77 
nore than five Hours Diſtance from the Meridian, and leſs 
than fix Hours, the Subſtyle will ſtand between the Hour- 
Lines of Six and Seven in the e as it i is an 1 Laſt Dial. 

To find the Æquinoctial 
Diſtances of the Hours, ſubC- 
tact 15 for each Hour leſs 


| J than - 780, 


By which, 


10. 


$0, the Difance of tis 10 88319r : 


; 


or five Hours, 
Dance from the Meridian, 
from the Plane's Difference 
Longitude ; but, for all the | , 
Hours more than five Hours, | 

ſibtract the Plane's Difference | 
Longitude from the Hours, | 
a has been ſhewn ; and the | 
demainders are the Xqui- | 
tial Diſtances of each re- 
ap Hour, as in the Ta- | 
and the 
b of the Pole above the 1 


Hour-Lines. 
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360 MATHEMATICS. 


FT Line, or Hour of Twelve, 18 an Horizontal Line drawn thro 
the Middle of the Dial. 


the Style may be ſet off, by a Line of Chords, to the Angle 
of 15 24, the Planc's Latitude, or calculated; both which 
Methods have been already taught, both! in the Horizontal and 
Erect direct South Dias. 


a the Style here ſtands between the Hours of Six and Seven 
in the Morning, there it muſt ſtand between Five and Six 

, e ee Afternoon, _ which: Reaſon the Table is made 
| for both, | 


Polar Dial, whoſe Style may be a thin Plate, fixed in the 
__ Middle, which here is the Twelve o'Clock Line for Mid- 
night; and the Hours of Four and Five in the Morning, and 
5 Seven and Eight at . will be the only Hour-Lines that 
can be of Uſe. 


e ben North Recliners: And, if a South Plane's Inclination be 
and may be drawn as the upper AÆquinoctial Dial on the 
North reclining Plane, to ſhew the Hours before Six in the 
Morning, and after Six at Night. 


: that either recline from the Horizon, or incline towards itg 


. — of thoſe Dub: 1 5 


Lines make with the Subſtyle may be found, by the ſame Pro- 
portion already delivered, 05 be as in the Table. The Meridian 


The drawing the Hour Lines has been already ſhewn : And 


except 
on the 
tylar-I. 
erpend 
of the 
the ſame 
of the D 


of make Planes. RS = 
| Dials for inclining Planes may be W enn Weir oppoſite = A 


A Weſt reclining Dial is made in the lane Manner only, 


55 Rackiners Thus, the firſt Example of a South reclining Dial 5 
-. =. ee drawn, if you look thro” the Paper, it becomes a North ett 
| Dial for a Plane inclining 10. 56” 5 only the Morning-Hours | thor 
in that will be the Afternoon- Hours in this, and ſo vice verſd; 
alſo the Style muſt be ſet pointing upwards to the North Pole: 
And the ſecond Example, in the ſame Manner, becomes 2 


North Dial for a Plane inclining 79. 34”, exchanging the 
Numbers of the Hours, and ſetting the Style pointing down- WI Cal 
wards. If a North Plane's Inclination be equal to the Com-. bee: 
plement of the Latitude of the Place, the Dial is an under Ning to 


In the ſame Mater may South inclining Dials be made 


equal to the Latitude, the Dial is an under AÆquinoctial Dial, 


It being very ſeldom that Dials are made * Ale Planes, 


and they being of difficult Soy” I tal omit giving 


: Thad 
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1 have ſhewn the Way of calculating the Hour-Lines b 
the Sines and Tangents, that being more exact than the | 
eometrical Conſtruction, If, in large Dials with Centers, 
the Lines of Chords on the common Scales are not ſufficient 


Degrees, ſo that the Minutes can be only taken by Gueſs, the 
Tangent-Line may be uſed, where the Diviſions are larger, 
except at the Beginning: Therefore, taking the largeſt Radius 
on the Scale, ſet it from the Center of the Dial, on the Sub- 
{ylar-Line 3 then croſs the Subſtyle in that Point with a 
Perpendicular, on which lay the Tangent of the ſeveral Angles | 
of the Hour-Line with the Subſtyle, from the Tangent to 
he ame Radius; and draw the Hour-Lines from the Center 
of the ou to the Tangent of 8 N Ange. 


Po e of the Gregorian or New Style, ” 
ſettled by Act of Parliament; the Me- 
thod 9 * the — Moon 8 0 1 
Tides, Sc. ; 


OPE 88 the XIII Ads a Neben et of the ; 
” Calendar, The Julian Calendar had before that Time 
deen in general Uſe all over Europe. The Year, ac- 
ning to the Fulian Calendar, conſiſts of three hundred and 
Ixty. five Days and fix Hours; which fix Hours being one 
bucth Part of a Day, the common Years conſiſted of three _ 
lndred and ſixty. five Days, and every fourth Year one Day 


oe Years three hundred and fixty- fix . which. have | 
en uſually called Leap-Years. : 
This Computation, tho' near the Truth, is more than the 7 
bar Year by eleven Minutes, which in one hundred and thirty- 


inox was anticipated ten Days from the Time of the 
era] Council of Nice, held in the Year 325 of the Chriſtian 
in, to the Time of Pope Gregory; who therefore cauſed 
dDays to be taken out of the Month of Ofober in 1 582, 
make the Zquinox fall on the twenty-firſt of March, as it 
lat the Time of that Council. And, to prevent the like. - 
fan ſor the — he ordered that . Days ſhould _ 

A A a e de 


for laying down the Hour-Lines, as they are only made to 


is added to the Month of February, which made each of - 


le Years amounts to a whole Day. By which the Vernal _ 


| be abated in every four hundred Years, by reducing the Leap. ue cor 
Year at the Cloſe of each Century, for three ſucceſſive Cen. Me ſec 
turies, to common Years, and retaining the Leap- Year at the WM thre 
Cloſe of each fourth Century only. Song Gen... NS Wi 
This was, at that Time, eſteemed as exactly conformable divided 
to the true Solar Year. But Dr. Halley makes the Solar Yearlhut, if 
to be three hundred and fixty-five Days, five Hours, forty. Leap» Y 
eight Minutes, fifty-four Seconds, forty-one Thirds, twenty. his- 
ſeven Fourths, and thirty-one Fifthss According to which inding 
in four hundred Years, the Julian Years of three hundred Moon's 
and ſixty-five Days and fix Hours will exceed the Solar y lemor) 
three Days, one Hour, and fifty- five Minutes, which is neaſ , New 
two Hours, fo that in fifty Centuries it will amount to a Day. 1 85 
Ih) be greateſt Part of Europe have long uſed the Gregorian 
Calendar, or Old Style; but Great Britain retained the Julia 
Calendar till the Act of Parliament paſſed in the twenty-fourt 
Fear of his preſent Majeſty's Reign took Place, on the fi 
of January, 1752; and, in September following, the eleve 
| Days were adjuſted, dy calling the third Day of that Mont 
the fourteenth, and continuing the reſt in their Order. Thi 
Peroviſion made by that Act, for preventing the Anticipatio 
of Payments of Rents, Expiration of Leaſes, or any othe 
Contracts or Cuſtoms, wherein the Property of the Subject 
were concerned, has been fully explained by the commo 
Almanacsk, therefore it will not be neceſſary to fay any thin 
„ d 
Blut, as there are three Leap-Years to be abated in eve 
four Centuries, it will be proper to ſhew how to find on whic 
Century the laſt Year is to be a Leap-Year, and in which 
is not. This may be done thus; cut off the two Cypher 
and divide the remaining Figures by 4; if nothing remain 
the Year is a Leap-Vear; but, if any thing remains, it 1s 


common Year, | - 
VVV 


Exam, 3. The Year 2700. Exam. 4. The Year 32/00 
on Os 


y 
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The firſt and third Examples having Remainders, the Years 
xe common Years of three hundred and ſixty-five Days; but 
the ſecond and fourth, having no Remainders, are Leap-Years 
of three hundred and ſixty-ſix * þ | \ 

With Regard to any other Years, the whole Date is to be 
divided by 4 3 and, if there's no Remainder, it is Leap-Vear; 
but, if 1, 2, or 3 remains, it is the firſt, ſecond, or third after 
Lap-Year ; according to the Diftich publiſhed by Mr. Street, 
in his Aftronomia Carolina: Where he has given Diſtichs for 
inding the Cycle of the Moon or Golden Number, Epact, 
Moon's Age, Sc. which being of great Uſe to aſſiſt the 
emory, I ſhall inſert ſuch as are agreeable to the Gregorian 5 
r New Style. | That for finding the Lap- Teri 8 


Divide the Vear by 4s what's left ſhall be 
Fe or e o. for paſt 5 2 ory: 
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1 
12 


2 dene alter er ler, 5 5 


7 ud the Pentnica? or - Sunday Letter for any Tear. _ 


The Diſtich for this, made to | anſoer to the Gregerien : 
endar, is : 


Divide the Yor and at a it * 4” 1 
What's left ſubtra& from 7, the Letter's given, 3 


at is, to the Vear of the Chriſtian Ara add the 1 : 
and divide this Sum by 7; then ſubtract what remains 
if it be a Cypher) from 7, and the Remainder is the 
Ainical Letter, accounting as __ 5. 
1 


* 
1 . 2 7 . a 2 4 6 1 
5 0 8 py 2 L 5 : K p * « 2 8 ns * > a5 * - 3 * bs x n. 
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Exam. For the Year 1754. 
: 15 Fourch 438 9 


75 2192 (3 


"aw 15 | 
1 


— — 


bd 


lere it is to be obſerved, that every Leap-Year has ty 
Dominical Letters; that found by this Rule is the Sunday 
Letter from the twenty-fifth Day of February to the End d 
the Year; and the next in the Order of the Alphabet ſervs 
= 888 che firſt of January to the ee of February, 


Exam, For the Year 1756. . 15 | 
OE; Its Fourth 439 Subtract CY 


255 ory 5 5 c: 


+". Hence is the Dominical Letter for the Year ; bur D; ti 

- next in the Order of the Alphabet, is the Dominical Let r 
for January and February. From this Interruption of tl 
Dominical Letter every fourth Year, it is twenty-eight Vea 
before the Dominical Letter returns to the ſame Order; which | 
were it not for the Leap-Years, would return to the ſal 
every ſeven Years. This Cycle of twenty-eight Years 
called the Cycle of the Sun; tho? it has no Relation to t 
__ Sun's Motion, but is fo called from its Uſe in finding t 
Sunday Letter, becauſe e! uſed to be called Die Soli, ( 

Sun! s Day. -. 
The Diſtich 10 finding the Golden x Number, cer. f 
Sun, and Roman Indiction, is this, 


When 1, 9, 3, to the Year hath added ben, 3 
Divide by 19, 28, 15. | 


That is, for the Golden Number, "dd I to ck Veit, 


5 divide 1 15. and the Remainder is the Golden W 
0 
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the Golden Number will be ſhewn below.) In the fame 
Manner, 9 being added to the Year, and the Sum divided by 


min, the Cycle! is 28. 


Exam. For the Yar 17 54. 
1 Aa 1 


27 Cycle of the Sun, 


T the following Table, 


Sg le, — to the Cycle of the Sun. 


+ ho Tee. Cycle. Teuer. | Ger is Cycle. | Letter . 


14 Gl] | ny |F - a. D 
13 Hor FF 
14] A || 2:1 1G. EY. a 1 E 


_—_ 


— 


nothing remains, 10 is the Golden Number. (The Uſe of 


28, the Remainder, if 7 is the Ci zcle of the Sun ; if nothing 5 


The Uſe of this Cy de is for finding the Dominical 1 Letter 


75 T 22 <P he . Tae py The New SS 


14 
ll 
: 
8 
: 
- 
95 
24 
1 
1 
$i 
} 
$1 
7 
h 
14 
# 
1 
v Þ 
c i 
19 
3 
1 
4 4 - 
1:3 
19 
19 
p {1 
2 14 
5 
—— | 
; j 
— 12 4 
14 ; 
A 
{ih | 
1+ 28 
i 10 
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4 
4 
l 
14 
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T his Table, 55 the 3 Rule, will hive 1 to as | End 55 
of this Century. The Leap-Year being to be omitted in the 
Tear 1800, will make it neceſſary to add 25 to the Date of 
the Year, and then dividing by 28, it will give the Cycle 
tight for the Table during the next Century. And this is a 
general Rule to be obſerved, that, when a Leap-Year has been 
abated, add 16 to the N umber which was before added to the 
80 and reject 28 when it exceeds it; then, this Number 
25 added to the EYRE: and the Sum divided by 28, the Re- 
| 3 mainder 


k 
F 
4 


$6 MATHEMATICS. 
mainder will be the Cycle for finding the Dominica! Letter 
Thus, in the nineteenth Century it will be 25, and in the 


_ twentieth Century 13, which Number will ſerve two Cons 
turies, for the Vear 2000 is a Leap-Vear. 


Example. To find the J Dominica! Letter for the Yer 197 5 
and for the 588 . = 


95 1975 | 8 L | 2056 
28) 1988 (70. NN 280 70% 
9 5 1 
TT; 28 cycle of the 1 £ 109 

(the Letter is KE. 84 


—— bene BA. ige 
2 5 Cycle of the un, wy 


Of the Collen Mühe, or Lunar Gel. 5 0 Ep 


The Golden Number is a Period of nineteen Years, invented 


4 = hy Meton, an Athenian, and from him called the Metonic Era. 


| =” I Goole: The Uſe of this Cycle is to find the Change of the Yar - 
Moon; becauſe, after nineteen Years, the Changes of the | | 


7 nineteen Years ; tho? not at the ſame Time of the Day, there 
being an Anticipation of one Hour, twenty-ſeven Minutes, | 


hundred and twelve Years, amounts to a whole Day : Hence, | 


Moon for more than three hundred and twelve Years, without 
| being varied. But the Golden Number is not ſo well adapted 
to the Gregorian as the Julian Calendar, the Epact being more | 
certain in the New Style, to find which the Golden Number 


= Oy n above. 


Moon fall on the ſame Days of the Month as in the former * 


forty-one Seconds, and thirty-two Thirds; which, in three 


the Golden Number will not ſhew the true Change of the 


is of Uſe. The Way of Anding the e Golden Number has been | 


Thus * the A 17 51 
9 Add f . 
109) 7755 TAY wa 
5 5 W wy 5 5 | 


"7 Got Nuns 


. the annual Epact is eleven Days, 


— 


by the Calla Ni 1 mber, called ao the Prins, w fu z | 


the Epact. 


For the 8 or New —— take I | from the Golden 2 


Number or Prime ; then 


Divide by 3, for each one left wid 10, 
30 reject, the Prime makes Epact then. 


divide the Remainder by 3; if 1 remains, add 10 to the 


e 
eee 85 e 754. = Yau 1755. 


Gold, Num. * Gold. Num. 7 | Gold, Num. 9 
Subtract 1 Subtract +. Subtract x 1 


= . 70 7 a 


17 7 7 2775 7 TIE nineteen nag Ty pong 75 clan 5 
5 and Gregorian Accounts, by the Gold. Num.| 
[0.x [fan | gd | fe. . Ig, | mad 
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The Epact is the Exceſs of the Solar above the "Rok Year, 
| or twelve Synodical or Lunar Months; which being ſome- 
what more than ten Days and twenty-one Hours, to avoid = 


That i is, after 1 has been taken from the Golden Number, : 


Dividend, and that will be the Epact; if 2 remains, add 20 
to the Dividend ; Fn if . — the Dividend - * 


12 "> Epadt 2 25. 5 0 kn 6. 1 WER 17. 5 
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. Given Day of the Month —_ 5 (Change. | 


. Number for Oather add 8 | Seba 14 
33 4 3 | 5 us. x Ol 16 This of Chaned 
Gly add VWüoVl 00 08. 1754 


"_— MATHEMATICS. 
5 To N the Ape. or - Change of the Moon by the Eon 


the Number of the Month, taken in the Order they ſtand in 
the Diſtich, be added, and to this add the Day of the Month, 
this Sum, rejeQing 30 if it exceed that, is the Moon's Age; 
or, taking the Sum of the Epact and Number of the Month 
from 30, it gives. the Day of the Menne Change i: in tha 
Month. 


=. owes 2, March 1, April 2, May 3, June 4, Juh 5, Au. 
3 guft 6, e 8, October 8, November 10, December 10. 


1 Ps Moon 5 and the a? of the Moon on The e trelth 
of that Month. „„ 


- The Gee Epact for 17541 is 6 . » e 
5 Number for Tu add — N | Subrradt | 41 


1 Moon $ * the e wy 


Dea — 9 5 


the Viſtien is, 
To ; ow 6 i . 3, 4, 5, 55 1 5 
3, 8, 10, 10, theſe to the Epacts fx; E 


The Sum, bate 30, to the Month-Day add, 
Ir take from 3G. Age or Change i is had. 


The Senſe of which] is, that, it to the — Tas the Year 


The Nuns for ach Month are, for. N o, 1 


3 To. To find what. Day of. the Month of 75. 1750 


11 Ss 19 e of ile 


— 


2 3 Days of the ; Moon $ Ap. 


"Ro 2. To and the Charge in One. 175% and th 


2 Dip of the Moon's Age, DES 
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7 7 6. the Time of the Moon s Southng, and f E * 
Muoater at London Bridge. i 


| Moon's Age multiplied by $6 divide 
By 5 for Southing, add 3 for the Tide. 


Fram: © 4 1 he Moon” s Age the twelfth. of Jah, 17 34 
; is 23 os = 
eee by „ 


—— 


5 15 (84 Hours. : 
42 8 


The Moon will 1 South ien Hou and e e 


in the thirteenth of Fly, in the Morning; to which adding 
tree Hours, it gives twenty-four Minutes paſt Nine in the i 
loing for. the Time of H ich Water at London Bridge. | 


lun. 2 The twenty-fourth of Onur, 17 54 the Moon's 5 
„ ee N 8 
— Multiply by 4 


5 32 6; Hours 
EF 2 


Therefore the Mow fouths „ robes. four Minutes after ir 
t Nigh n t; to which three Hours being added, it Ben. ee ; 
bur inutes after Nine for the * = „ 


25 fund the Day „ Eaſter f the New „ Sh. 


k was ordered, by the Nicene Council, that Eafter Sunday 5 
bud be kept on the firſt Sunday after the firſt full Moon 
lich happened upon or after the twenty: firſt Day of March, 
Pay « on 2 which "uy thought the Vernal Equinox ba 

B bb . 


Minutes after Noon, that i is, at twenty-four Minutes paſt Si,, 


30 MATHEMATICS. 
Tho! this was a Miſtake, for the Vernal Equinox that Yeat 
fell on the twentieth of March. But yet, the full Moon that 


fell on or next after the twenty- firſt of March they called the | 0 
| Paſchal full Moon. And, by the late Introduction of the — 
Gregorian or New Style, the Equinox will now always 1753 
| happen on the twentieth or twenty-firſt of March. And the 0 
Feaſt of Eaſter is now to be kept on the next Sunday after the 1299 
Paſchal full Moon, or the full Moon that happens after the on 
_ twenty-firſt of March; but, if the full Moon happens on a 1 


Sunday, Eaſter-Day is to be the next Sunday after. 
All the other moveable Feaſts depending on Egfter, I ſhall 


FT 2 
_ endeavour to ſhew the true Method of finding it. This wil 795 by 
be beſt done, for any future Time, by the Table compoſed by _ 
the Right Honourable GEORGE Earl of Macclesfield ; which Wl | 19 
ſhews, by the Golden Number, the Days of the Paſchal full F 
Moons; by which, and the Dominical Letter, the Day on = 
which Eaſter will fall may be found. His Table is calculated 16 
ftom the Time the Calendar was firſt corrected in the Yeay 5 
1583; but, as Eaſter has been always kept in Great Britain 1 
according to the Old bp — its 1 FT 53, 11 ſhall oh, DPS 
the Table — thence. | | i  X 3 * 
The Uk #7 the | Table. 1 5 Tat 
"Fiſt find the Golden Number 4s before ade which | "* „ 
in the Column of Golden Numbers under the Time in which —— 
the given Year is included; right againſt the Golden Numbel $18 | > 
of the Year, in the laſt Column but, one, you have the Dal | 7 | 1 
1 the Month on which the Paſchal full Moon happens, which 4 
is the Limit of Eaſter; from thence run your Eye do . | '5 | © 
among the Dominical Letters *till you come to the Letter ſ han F 
the given Year, and againſt it you have the Tay « of the Monk SE 
on which Eaſter falls that Year, 212 


Exam. 1. To know when Eghher falls in the Yer 1754 
The Golden Number for the Year we have already found to | 
7, and the Dominical Letter F; therefore ſeek in the fi 
Column (the given Year being included between the Ye 
1753 and 1899) for the Golden Number; then caſt your E 
along to the laſt Column but one, under the Title Paſch 
fall &, and you will find the ſeventh. of April to be the Di 

of the full Moon, or Eaſter Limit; againſt which, in t 
5 laſt Column, ſtands F, which ſhews it to be Sunday, ther 
fore the next Sunday following is Zaſter Sunday, which, | 
going down the Column of Letters to the next F, — = 
fad to be the fourtcenth of , ol 

Xa 


T Golden Numbers from 1753 to 1899, and 7 on 7 4199, incluſtve. 
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of the Gregorian or New . 


37 a 
aan 2. To know when Eafter will fall in the Year 
Look in the ſeventh Column of Golden Numbers 
under 2600 to 2899, in-which the given Year in included, for 
11, the Golden Number for the Year, and right againſt it, 
in the laſt Column but one, you have the twenty-eighth of 


March for the Limit, or Full-Moon Day; then, F being 


the Dominical Letter 'for the Year, go down the Letters 
to F, which 0 opal the road of Marc, 


1233 
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the firſt Column, and the Dominical Letter at the Top of the 
Table; then guide your Eye from the Golden Number, in a 
ſtraight Line, to the Column where you found the Dominical 
Exam. 1. To find Eafter for the Year 1754: Look for 
7, the Golden Number, in the firſt Column, and for F, at 
the Head of the Table, in the ſeventh Column; then, right 
_ _ againſt 7 in the firſt Column, you will find the fourteenth of 
___ April in the ſeventh Column, under F, which is Eaſter-Day. 
Exam. 2. To find Eafter for the Year 1766: The Golden 


the Column under E, right againſt 19, you will find'the thirtieth 
of March, which is Eafter-Sunday. g . 


Golden Number and Cycle of the Sun, it is of no Uſe but 


the Golden Number, Cycle of the Sun, and Indiction, one 
* Into another, made a Period of 7980 Years, which he called 


|| Multplivd by the Gold: Numb. 29 OO 


 Mhultplied by the Indiflion i 


PS” 


Io find Fafter by this Table, find the Golden Number in 


Letter. 


Number for the Year is 19, and the Dominical Letter E; in 


As to the Reman Indikrion, in the Diſtich for finding the 


in the Court of Rome, But Joſepbus Scaliger, by multiplying 
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This Period he makes to begin ſeven hundred and ſatyꝗ 
four Years before the Creation, according to the Jew 
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the Motion of the 


pſt Number of Years, thro ſuch a reſpective Cycle. 


radily adjuſted by Tables of the AEquation of their Anomaly: 
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Fmeturns to the ſame Part of his Orb. 
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Gels fir ths e of the Primary: Planets, and 
Mr. Whiſton's Cycle for . es TOY TY 


E AR ies Yau 8 ago > Mr. 1h 22 publiſhed a Cycle 1 
for calculating Eclipſes, This firſt induced me to 
| T think the Motions of the Planets might be computed 
by a Cycle, ſince their apparent Motions, as beheld from the 
Earth, depend only on their own Motions in their Orbs and 
Farb, whilſt Eclipſes depend on divers vari- 
abe, unequal Motions. On Examination, I found that the Mo- 
tions of each of the primary Planets do return, after a Series 
of Years proper to each, the ſame in both theſe Reſpects; and 
that their Motions will be nearly the ſame in a future, as ina 


The Planets moving in elliptic Orbs, in one of has Eri - 
the dun is placed, their Motions are flower when at a greater 
Diftance from the Sun, and ſwifter when nearer, This Varia- 
ton is the ſame in every Revolution of the Planet, and is 


Hence their heliocentric Motions, that is, their Places in the 
Zodiac as beheld from the Sun, are the ſame in entire Revolu- 
tons, But, the Earth being a Planet that moves round the 
zm in its own Orb, the other Planets Motions, as beheld 
tom the Earth, vary according to the different Situation of 

le Earth with regard to the particular Planet, as well as from 

tie Planet's Situation in its Orb: Hence, for the geocentric 
lotion of any Planet, a Period is required, in Which the 
Panet has the fame Situation, with regard to the Earth, when 
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Years, is nearly entire Revolutions, it requires only a Series 
of Years for each Planet, in which the Planet performs entire 
Revolutions; becauſe all the Variations in the Motion of ſuch 
Planet, whether arifing from its own Motion or the Motion 
of the Earth, will, after ſuch a Series, return again in the 
fame Order. Rene the Places of the Planets may be com- 
puted from old Epbemerides, or Amanadl, without Cal 
culation. © 


1 his Revolution in twenty- nine Years, one hundred and 


Month in the Examples of the ſuperior Planets, 3 as their Mol 
= tian; are : but low. _ 


Since the Earth's Motion in her Orb, in any ber of 


Saturn, the molt remote Planet of the Solar Sytem, per- 


ſixty-ſeven Days, four Hours, and thirty-ſix Minutes. In 


fſiſty- nine Years he goes two Revolutions and 1 1“. 8“, L 
and the Earth i in the ſame Time falls ſhort of entire Revolu- [ 
tions but 1%. 4 . 57”; whence the apparent Motion of da- _ 
turn, after fifty-nine Years, will be nearly the fame in al WW | 
Reſpects thro” ſich another Period. The mean Anomaly of - 
the Earth and Saturn, acconding to Mr. Street” 8 e 7 
Carolina, is as follows: e By 
ü Ee e e Les nn Tap? 1 
Anomely of the Earth. | Anomaly of Saturn. 1 
a 
21 29 46 a . 50 35% Theſe 
9 II ng 2 . 2 5 8 45 10. 32 made 
- OM 28 m m_ Tut 
- 29 -55 EY ae Dn +. teen 
. . three 
ee Di, from 12 Foy 1 CT 57 13 5 1 05 4 Tt which 
3 ä _ utions 
| 1 heſe Differences be very little Würdet in Saturn eighty- 
: Motion, as will appear by comparing two Years at fifty-nineſ inconſi 
. Years Diſtance. Of this I ſhall give two Examples: Them 
firſt, of the Year 1694 compared with the preſent Year 1753: * : 
. The other, the Year 167 5 compared with 1734. But, 2 4 
in each of theſe Examples there are fifteen Leap-Years 8 6, Y; 
tervening, one Day muſt be abated in the fifty-nine Yea!s, 1 is 
Then, with Regard to the firſt Example, the Style havin "Day 
been altered, the firſt Day of each Month in 1694 anſwe! 
| to the twelfth in 1753; only, as one Day is abated on Ac 
count of the fifteen Leap-Years, the firſt of the Months will T9 
_ anſwer to the eleventh. I ſhall only ſet down the firſt of esc Dir. fro 
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. theſe 2 it appears, thai ns + Dillironcss » are tin : 
one to about two. Degrees and an Half more in the ſucceeding | 
Period than in the preceding; alſo the Retrogradatio Pr 
a Day later in the ſucceeding than in the preceeding Period. 
Theſe Differences being known, - the. Computation may be 
made to a ſufficient Degree of Exactneſs. 5 

Jupiters periodic Time is eleven Years, three ande and " 
teen. Days, twelve Hours, and twenty Minutes. In eighty- . 
three Years he falls ſhort 19. 2. 49” of four Revolutions; © How 
which Time the Earth falls ſhort 19. 13". 50” of entire Revo- 
tions, Therefore, if we add one Day, 250 make the Period 
tghty-three Years and one Day, the Differences will be very 
. as deen 195 the owing Calculation : . 
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Degree, as appears by the following Examples. Where ob- 75 
ſerve, that, in the firſt Example, twenty-one Leap - Vears have | 


The Differences hence ariſing are little more than Half a 


In the 


BE errors ; in the other, the "my La is e . 
1 "FT E 4 Ng = 7 
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FR ihe firſt DT twenty Ca Ya javitg Mbe wens TS 
the ſecond of each Month in 1671 anſwers to the firſt in 17 50 To 

In the other, there had but nineteen Leap-Years intervened, _ 
therefore the firſt of January and February in 1665 anſwers 


cl Wt the firſt of Fanudry and February in 1744 3 but, that being 
/- WI l.cap-Year, the twetity-ninth of February 5 to the firſt 
83 of March 3 therefore the ſecond of March, and all the ſucceed- 
of Wing Months in 1665, agree with the firſt of each correſponding 


Month the Remainder of the Year. _ . 
Venus revolves round the Sun in two Indeed and twerity= | 
four Days and ſeventeen Hours. In eight Years ſhe goes 

1.15. 18“ more than entire Revolutions; in Fw Time ” 


} ue Earth falls ſhort of entire Revolutions 2. 48 
f 
5 Anomaly of the Earth, | | Abomaly of Venus 8 
$ Years | is 295 +57 12” 1 
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in this Period 8 can TO 3 more or ls than two | 
p-Years, The Variations in the Motion of Venus, from 
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2 


MATHEMATICS, 


_ — a... 


" BONG 


5 7 be r if 


3 RD" 1 


Venn 


TITTY FS q * 


- 


for three Monty in ' the Yea 1 
1693 compared with three Months of the Y, car 1 1701 
both from Gadbury' s Er . 


r 
* e 2 


DOI SAFE 


FF 


0 00> 


Jan. 


1693. 


2 


126 | 7 5 
E13 20 
14 33] 
115 45 
880 57 


[18 44 
fig 34] 


4 . 


a I 


Jan. 


- 1901; - 


ein? 


16 
47 29 


— 


12% 30% 
13 52 
4A 
5 16 


23 95 
23 22 
. 


27: 2 


628 16 
122 19 


„ 

125 56 
27 10 
28 22 
129 38 
5 355 1 | 


"Fas 
| 1693. | 
2 in vyß 
i947 55 
20 55 
42 44 


1 


| 29 4% 


o N42 


— - * K 8 you 


Feb. 
1701. 


| * in * 


209 18' 
31 


23 Tt 


25. 


26 24 
* 3 
28 i 


N 1 


* 1 * +. n 


March 


4693. 
F 21 in 2 


| 23 34 


—— 


25 20 


1 9 * 


N 
wv 
Ys 
— 


March 
| 1701, 
x g N 1 in 
Tv 
25 4 
26 7 Þ 
27 541 
50 28 wy 
0X27 

"ITY 
5 5 3 «| 
1.3.54 


— b 


eee 


— 

2 
* 3 oo mY 
— 


"hop fr the Moti ons f the Primary Plants, 379 


The Mation of Venus, according to Weaver C Ephemeris 
1744, from the twenty -firſt of December to the End, and 
the Year 1745, from the firſt of January to the twenty-ninth 
H March incluſive, compared with the firſt three Months 9 
_ this r preſent Year 1753, . to White' s Ephemeris. R 


4744 | 1753. || 1745. 1753. 
December.| January. || January. 


| 2121953 

16 cllz2]23 
17 1800234 
4118  321[28125 * 


23 
24 
71M 


2. 


— 


2 — 


F ebrüary 


2 in Tz? in X P in 96 1 in 6 
229 26 


27.1 


, 
ö 


37 
48} 
591 


1745. | 
February. 
in 
27 56 


21 
22 
23 
24 
25 


29 


o81ů 
17 


3 


fy Ez, . 


| 
: 3 


20 59 207 52 


[2 
2 
3 
25119 7] 5119 45125120 +> 
61: 
522 12|{z7j29 47 


WO wr D 


48] 8023 25}}28} 1 
2924 2924 39/20 1 26 
O12 

1 


do 
RJ 
Un 
SS) 
— 
+ 
— 
| 
4 


— 2 O 
* 
4 


» 2 > > 


— T3 
Ow 


— 
a 
da 
O0 
— 
— 
1 
SJ 
— 
to 


>. O\ 1 > » = © 
00 
8 
00 
— 
2 


* 


2 0003 
80 

Du 

2 = 

— 

— — 
1 OI 


IS . 


f 26] 
27 


28 


7 
38 


D 
wy 
* © 
3 


— 


| 
-: © 
2 


44 


9 


[ 


— 9 


141711 


> 25] | 


I: 3, 


395 
| 40 


: 7 
33122 
557 5 
2520 49 
2021 39 
Ts 
2823 500% 
29.24 49 
3025 48] 


403¹ 26 46 


37 


41 
41 


Et 
Mercurys 


* 


N 
A —— wi - 1 F. ns r or 

— — . A 35 
. —— r ates Ps 2 SE Kt 4 2 1 

* 8 9 . — 


2 


. —— — 
— —— ꝓä—2 


2 — — 3 : — — — — — . 2 25 — 


| zo MATHEMATICS. = 


Fears his mean Anomaly ex- = 
only; and the Earth falls ſhort | 75 


yy in Mars, whoſe Cycle is the ſame. 
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Venus's Motion for the firſt three Months of the Year 1668, according * 

_ to Wing's Ephemerides, compared with the finſt three Months of 5 
the Year 1747, according to Weaver's Ephemeris. But, there | 
having been twenty Leap-Days betwixt January 1668 and January | 
1747, the ſecond of January in the former correſponds with the fr 
in the latter, which continues to the twenty-ninth of February | 

1668, which anſwers to the twenty-eighth in 1747. e 
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Iỹhe Differences appear, by theſe Examples, to be but ſmall 


ww 22S 


and found out the Miſtake, Perceiving the Uſefulneſs of this 
Cycle, he looked on it as a valuable Diſcovery, and, I ſuppoſe, 

| | Intended to publiſh it to the World. In the mean Time, 
1 Mr. Whifton learning the Doctor had made a Diſcovery of a 
Couycle for Eclipſes, and that he called it the Chaldean Sar, 
de recollected that Pliny had made Uſe of that Word, and] 

| thence began to ſuſpect the Doctor had his Cycle from thence. 
On fearching Pliny, and finding the Number wrong, he ſoon 
found out the Miſtake, as Dr. Halley had done before, and 
immediately publiſhed it. In this Cycle, the mean Motion, 
of the Moon from the Sun is entire Revolutions, and the other 
mean Motions are nearly ſo: Hence the Eclipſes of the Sun 
and Moon, in this Period, return with nearly the ſame Cir- 
caumſtances, except what ariſes from the Exceſs above equal 
Days. I ſhall ſet down the mean Motions from Mr, Mhiſtor. 
"Man Motion of the un. - Mean Motion of th 
„da e. MWiden in the Ecliptic 

a 18 Years 11 29 x 38” ; 32 : _ 8 7 „ x19. 37 a 22 
JJ%%%w? 524 559: 35 
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Mean Motion of the Apogee, = BI Mega de Note. 
„V 
„ e © as 

11111 ( RR | oats 
43 * Minutes 1 CONE 


22. 


- . r ts . , 


* 


sum 13 . 39 34 Sum 11 . 18 . 43 38 
From the mean Motion of the Apogee 1 * 
dubtract that of the Moon in the Ecliptic 10 . 48 . 6 


— 1 . . ” * 


— 


Remains 2 . 51 . 28 


To the mean Motion of the Moon 10 , iy 
4% that of the Node — 11% 18 43 8 


— 


1 


Lenka. — 


c 


Thus the Difference of the mean Motion of the Apogee 5 
if the whole Difference of 180%: That of the Node is but 
“. 44. , Or {+ Part of the whole Difference: And the 
nean Motion of the Sun differs little more than g of the entire 


alion any great Variations in the Time or Circumſtances of 


vill therefore return nearly the ſame in different Periods, op ee. 
The Limits for Eclipſes are, for Lunar Eclipſes 11. 40“, or 
oo“, on each Side of the Node; and for Solar Eclipfes 


8.16”, we ſhall have 25 for the Number of Periods after 
i Central Eclipſe of the Moon in either of the Nodes, before 
tte Moon gets clear of the Earth's Shadow entirely; that is, 
0 Years, for 18, being multipled by 25, produces 450 ; 

ad it is double that Time, or oo Years, from the Moon's 
bf getting within the ecliptic Limits on one Side of the Node, 
fore ſhe gets clear on the other. And if 1000”, the Limits 
lf Solar Eclipſes, be divided by 28. 16”, we ſhall have 35 
[the Number of Cycles after a central Eclipſe of the Sun in 
mats 8 i . — 


e 11 29 31 4% e 


from that of the Moon is but 29. 51. 28”, which is about , | 


Difference. Which Quantities, being but ſmall, cannot oc- 


de Change or Full of the Moon, or even in Eclipſes, which _ 


6%, 40”, or 1000”, on each Side, If we divide 500" by i 
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one of the Nodes, before the Earth gets clear of the Shadoy 
of the Moon; that is, 630 Years, the Product of 18 multi- | 
pailed into 35; and double that Time, or 1260 Years, from ws 
the Earth's firſt coming within the ecliptic Limits on one Side, * 
| till. it gets entirely clear of the other. During which long 
x5 - Periods there will be Eclipſes ſomewhere. 
ER... £1. Alteration | in each Period, with Regard to Lai 
Eclipſes, will be + Part, or nearly 4 a Digit; and in Solar 
= | Eclipſes 4+, or ſomewhat more than_+ of a Digit: Tho 
Mr. Vin, by 1 makes the Alteration about a Digit 
| a 


each Cycle. 

; n Regard to the Alteration in \ Time; by which any 
Eclipſe may fall before or after the Concluſion of the Period, 
this depends on the Situation of the Earth and Moon in their 


Orbits. For, if the Earth be nearer its Aphelion than the 
Moon is to the Apogee, the Earth moving comparatively 
| 5 3 and the Moon comparatively ſwifter, the Moon wil 
— iet the Conjunction or Oppoſition ſooner than the 
= | Concluſion of the Period. If the Earth be farther from the 
 Apheljon than the Moon is from the Apogee, the contrary wil 
| | 1 happen, and the Eclipſe will! fall ſomewhat after the —— 
1 5 of the Period. 


The Quantity of Time. to hs. allowed: in © thats Caſes ond 
| as determined by the Anomaly of the Earth and Moon. 
have ſeen that the Earth goes 10® - 48". 6” of es and 
. the Moon 2% 51. 28“ more than entire Revolutions. There 
=... mare the- Difference will be the Time the Moon takes to g 
| ſuch Diſtance as is the Equation for 109. 48. 6 of the Farth' 

Anomaly, in ſuch Part of the Orb in which the Earth thet 
is, with Regard to the Earth's Motion ; and ſuch Time 
the Moon takes in going the Equation of 2%. 51. 28”, in th 
Part of the Orb the Moon is then in, for the Moon's Motion, 
This may be determined by the two following Table 
205 "where the Time to be added to or ſubtracted from the Peric 
of eighteen Years, eleven Days, ſeven Hours, forty-thri 
Minutes, and fifteen Seconds, is calculated, with Regard | 
the Sun, for the particular Month in which any Eclipſe ba 
pens; (but then it muſt be obſerved, that this Table is mad 
. to the New Style, and therefore the Time to 
added, or ſubtracted, muſt be ſought by the Month and DA 
of the New Style on which any Eclipſe happened ;) andy 
the Moon, according to her mean Anomaly at the Tim 
e N e — | 474 
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The Uſe of theſe Tables will be beſt explained bi - ls 
' for which Purpoſe we may take the remarkable Solar Ecliph 
which happened at. the Siege 'of Barcelona in the Year 1706, 
on the firſt of May, at nine Minutes and. forty-five Second; 
paſt Nine in the Morning; that i is, according to Aftronomicl 


Pen Computation, May O. 21. 45 ; to which in eighteen cron 
| Years, that is, from May 1706 to May 1724, five Leap- alt 
Days intervening, there muſt, in this Caſe, be only adde fun 
_ eighteen) Years, ER ſeven Fe * -three Minute 
; and fifteen Seconds, or f 
1 e Tor t. 
3 To 17067 a 1 85 21. x; 57 

2724. 7 un, „ EY 53 

— | Eien the next correlpcnding; Eclipſe wouls 3 at tf 
„ cher Minutes paſt Four in the Afternoon, on the eleventh OF 
May 1724. Then finding, by the Table, the former Ecip ro wh 
4 E on the firſt of May Old Style, that i is, the twentieſ : - 
N of April New Style, there muſt be 19. 40“ ſubtracted | 
1 Account of the Sun's Motion; and the AN of the Moq dd fo; 
1 for the ſame. Time I find, the Aſtronomical Tables, to 
8 3e, for which, by the Lunar Ah 12 « 17 mu has 
en from the 170 before, found Fa 

5 "To 19/ . 405 8 4 1 wm . 5 0⁰% 195 
TP Add 12. * N 32 hl For | | 
1 For t 

Sum 32 5 27 „ "I: 4 x, 20 2 Ws 
2 Thetefoe che true Time for this Eclipſe was & tet Mir | in 
= thirty-three Seconds. after Four in the Afternoon. 

' then it is to be obſerved with Regard to Solar Eclipſes, t 

when they fall in the Afternoon, they come ſome what! 
and in the Forenoon ſomewhat ſooner, than the true C 
junction. So that, on this Account, the Eclipſe happe 
about one Hour and three Quarters later at London thang T1 
5 Expiration of the Time, on Account that the Eclipſe in 1 iph 


was in the Forenoon, and that in 1724 in the Afternoon 
that the true Time of the Middle of the Eclipſe at London 
_ on the eleventh of *. at Sin i in the Aae, Cons 
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1. 129 May 11“ e - SO 
VVV 


1742. 2 85 p< : 12 8 = . 


Which 5 the a, Eclipſe to the De 
ſcond.of May 1742, at three Minutes and forty-eight Seconds 
paſt Midnight. 71 rom which! * the Fan 88 2 
found by the Tables: e | 


For abe Sun? 8 Motion 5 110 or DS, 30, abe 25's 55 I 
for the eue of the Ws: 355 65, ſubtract 11,42 


n 


_—_— 


| Sum to labert EW 4 


* From 2 22. 12 Fe 48” 


174 42 12 22. 11 37. 1 for the true Time 5 
Towbich add. 18 10 7 1 (of the Middle 
— . e the al 
"Om. 1760 Ty z, «19.20.21 , : 
id for the . e 


— „ * 


* ; 
hs © ug 2 


* . —_—_— 4. „ g „ 


5 2 12 - 10 20 21 ; 
F From which abend as «fallows: bY | i 0 


For the Sun? 8 Iden May 22, or 11, we; * 42 
Fo the e of the Moon, Ln 14˙5 33 


Z os sum to abe EY 20 
lin = 

: 1 Jon x20. - 9h 200 ar” 

Ly 


aan _39 . No 20 


is : 18 4¹ : * 


That i, the thirteenth of Tens at forty-one, Mmute poſt 
1 wit ä 


1 
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For another Example of a Solar Eclipſe, let it 1 the ver 
remarkable one that happened the twenty-ſecond of April 111 5 
at twenty-five Minutes and forty-thres Seconds * Nine in 
; the . 0 2 | 


| That is — mg 2 410 25 25˙ 4% 


0 which add, A 5 e 2 43 «rs. us. 
e 175 Hy 20 . 858 ol. 
2 That! is, the ſecond of May 17 33 1585 chant Five i in the Alte 
noon. But here the Time of the Day being altered from the 
Feorenoon to the Afternoon, it will be near two Hours later + 
on that Account. The Alteration with N to the Motion p 
g of the Sun and Moon will be as follows : ED For 
For the Sun, April 22, or 11 N. 8. ſubtract ay : 19 
N af ns SIN 6+ . 20% OR: WF» 33 ; 
40 FI . 
1 kerefore the true e Time i is about Six in x the Afternoon; ; for — 
From the Time before found 8 Þ 8 x © 58" Min 
Lubtract — — 10 * but, 
. mn . 28. T. 
To which add, for the Alteration. 4. 1 whic| 
from Forenoon to Afternoon, "MS: twen 
 _ — Morr 
i TT I 13 + . 10 _ 
'To which Time, 5 Hoy 2, 4. 280 100 7k 
Add SO 11, 2 3 b LE reſpor 
| Gives | — 17 3 Mong 3. . 12 1 25 "1 
Fron which fubtraGt- as follows: „ G1. 
For the Sur 8 Motion, May 7 2, or Avril 21 : New ” 200 ol To 
Style, ſubtralt—x Gi, 
For the ä of the Moon, 6+ : 23* - | fubtraft | 27+ To 
| Sum to abend Mm: 1 


. an EY —2. . Ha? 9 


"iy W will happen as follows: 


To 1751 an 134. 118. . 
Add 18 2 10. . 43. 3 


"WIL 769 N 2 


3 


From” which fabtraRt as ; follows: 1 
For the Sun's Motion, May 13, or 2 N. 8. ſubtract 26 33” 


5 * 7 
" ik 4 27 . 10. * 27 
| SubtraQ . . 
23 . oy . 14 WS 


Ce Lunar "EW as follows : HY Sf 
a. — 170% Feb, 22 10. 247 io” 


Add — e de, F 43 991 * 
Gi? * the cond” 17 18 Tre 1 3 8 77 — TE 1 
To which add — 18 1 OL 43 T5" 


Gives for the third 1736 re 15 10 51 16 
To which adu— 18 11. 7.43 25 


— ꝗ— — 


& Me. Whiſton's = 12 kal. 2389 
From Me 135 110 . 25 | Ts Ly 


Which Wepa at Indhigbt, Was ab eee. inviſible to | 


For ws e be. 23% 5 daher — 55 26 . 8 : 


"That. is, ile ack. of 1 . at nn Z 
Minutes and ſix Seconds paſt Six in the Morning, Old Style; 
but, dy Reaſon of the Alteration of the Style, this Echiple 2 
will fall on the fourth of Fune, at the ſame Time of the Day. 

The next Example ſhall be of a total Eclipſe of the Moon, . 
which happened on the twenty-third of February 1700, at 
| twenty-four Minutes and forty-ſix Seconds paſt Seven in the 
— Morning: To which adding eighteen Vears, ten or eleven 
Sy Days, (according as there have happened either five or four 
Leap-Days) ſeven Hours, forty-three Minutes, and fifteen 
Seconds, three times, we ſhall have the three ſucceſfive cor- 


(Gi fr te rt 3754 Mares 2 . 18, 34 31 5 
ZEND — That ; 


I EA tt . . LEE IEEE 
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That i is, "i ſeventh of April New Style, at thirt 0 
Muinutes and thirty one Seconds after dix in the FED Th 
| each of which adding or ſubtracting the Time in the forego- 

ing Tables, we ſhall have the true Time of each Eclipſe: 


Thus, the firſt Eclipſe happening on the twenty-third of Alte 
Ed Febyadry,. Old Style, and the Anomaly. of the Moon being Luv: 
then 7 8®, one being add, the. other ſubtract; their Dif. they 
. bee Ny added, a8 bunt! is the e Fr. — the Fey 
0 ror the Sun „Nollen, "I 23, or 12 ; N. $. 20d 29. 45” Men 
Fe or the * of the Moon, Js 89, lubtract 1 fir 
—C 
, thirt 
| Difference to 20d 6 52 ho 
What: is to be ed e or © ſubtraſted 1 for each of the other Day: 
to is as follows : „ Wy fifty 
=—_ . | „ : fame 
—_ For the Sun's Motion, Mitch 5, or i Fer 2 22 : ſanc 
Ne Style, ad B 5 21 bor 8 
” For the OT of the Vion, 7 . It, , ſubtra®t 21 50. _ 

Ne 
| Differ to d i and 
| 1 5 erence to di 1 1 burt 
1 For the 8 of the loc, GY 145 üben - 21 46 a 
. raed the Sun' 8 e nn 1 55 or 4 N. 8. add Rl 39 will 
3 | Difference to abe 7 2 1. 
To the mean n Time &f the 1 , e718 Marth 8. . og! je 
Wo com I TNETS aan ce 5 52 tis 
Gives che t true Time, 55 . 1718 Merch 5 5 3 5 14 $3 wher 
I To mean Time of the 34, 7756 March 7 4. 10. I”. 16" Pre 
Add 60. 52, and 1. 31 >: Ice «(7 1 55 _ 23 1 
Gives the true Time, 7 1736 March 15 10 59 3 the s 
| 7 Dian 
To mean Time of the 4th, 1754 Ap ril N, 8. 61. 155. 8 . 
Add the Diff. of 87.230 and 75 7” IP IT 7 16 _ 
Gives the true Time, ©1754 Ry. N. 8˖. 6 1 35 wy Leliy 

| f 

| The principal Altefation in this Period is tl Regard to E wy 
the Time of the Day, on Account of the ſeven Hours, forty- of C 
DT. three — and fifteen Second 5 Whit Ich" hot r makes 2 will 
_ Sies 2; 
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great Difference with Regard to the Places where thoſe Eclipſes 
are viſible, but, in Solar Eclipſes, makes a more conſiderable 
Alteration with Regard to the Time and Quantity; tho“ 
Lunar Eclipſes are abſolutely the ſame in all Places where 
they are viſible, To remove theſe Inconveniences, Mr. Jhi/tow 
propoſed the putting three of theſe Cycles together, which be 
calls the grand Cycle for Eclipſes, in which the odd Hours 
and Minutes amount nearly to a whole: Day: By which 
Means the Eclipſes will be brought to nearly the fame Time 
of the Day, in the ſame Places, with only fifty Minutes 
Anticipation. This Cycle conſiſts of fifty- four Years and 
thirty-two or thirty-three Days, (that is, thirty-two Days 
when fourteen Leap-Days have intervened, and thirty-three 
Days when there has been but thirteen Leap-Days) abating 
fifty Minutes. This Cycle brings the Eclipſes to almoſt the 
ſame Time of the Day, and with nearly the ſame Circum- 
ſtances, and is therefore-preferable to the ſingle Cycle, eſpecially 
for Solar Eclipſes : This has been already ſhewn in the former 
Examples. Thus the Solar Eclipſe on the firſt of May 17506, . 
at Nine in the Morning, by the Addition of fifty-four Years 
and thirty-two Days, wanting fifty Minutes, (as there are 
fourteen Leap-Days) brings us to the ſecond of Fane, Old 
Style; that is, the thirteenth of June 1760, at about Seven in 
the Morning. Thus alſo the great Eclipſe of the Year 1715 
will happen in the Year 1769, within about two Hours of 
the ſame Lime of the Day. And the laſt Example of the 
Lunar Eclipſe will be but little more than Half an Hour ſooner 
„ Wh than it happened in the Year 17 ooo. 


Ty 


| Eclipſes of the Sun that are central, are either total, when _ 
3 the whole Body of the Sun is hid by the Moon; or annular, 
when the Moon's apparent Diameter, being leſs than the ap- 
', parent” Diameter of the Sun, cannot hide the whole Body of 
: the Sun, but a Ring of Light is ſeen round the Moon's Body. 
Alſo the Duration of total Darkneſs, in total Eclipſes of 

the Sun, is longer or ſhorter, in Proportion as the apparent 
Diameter of the Moon exceeds that of the Sun. Theſe Dif- 
fexences ariſe from the different real Diſtances of the Earth, 
Moon, and Sun: For, if, at the Time of a central Solar 
Eelipſe, the Earth be in the Aphelion, at the fartheſt Diſtance 
from the Sun, the apparent Diameter of the Sun being then 
aſt, and the Moon in the Perigee, or neareſt Diftance, and 
of Courſe its apparent Diameter greateſt, the total Darkneſs 
will be of longer Duration: On the contrary, the Earth in 

is Perihelion, the apparent Diameter of the Sun being then 


{ 
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Eclipſe, there can be no total Darkneſs; but the Eclipſe will 
de annular, that is, a Ring of the Solar Light will be ſeen 
round the Moon's Body. Therefore, if, at any central Eclipſe, 
the Earth is going from the Aphelion to the Perihelion, the 


and, from the Perihelion, decreaſe till arrived at the Aphe. 
lion. The ſame is the Caſe with Regard to the apparent 
Diameter of the Moon, which increaſes from the Apogee to 
the Perigee, and decreaſes from the Perigee to the Apogee. 
Now, if the Moon's apparent Diameter be increaſing, and the 
Sun's decreaſing, the Eclipſes will every Cycle inereaſe; but, 
if the Moon's apparent Diameter decreaſes, and the Sun's 
. Increaſes, there will be every Cycle leſs total Obſcurity, till 
the Eclipſe becomes annular: Laſtly, if the Diameters of the 
Sun and Moon are both increaſing, or both decreaſing, the 
Eclipſes will be nearly the ſame thro' a long Succeſſion of 
Cg ß 
I be Situation of the 
W the Time of the Year; for the Earth is in its Aphelion about 
Wl the thirtieth of June, and in the Perihelion about the thirtieth 
| of December; and increaſes one Sign of Anomaly in about 
thirty Days, or nearly a Degree each Day. And, as to the 
Anomaly of the Moon, the Days ſhe is in her Apogee and 
Perigee are noted in all Ephemerides; and her Motion of 
Anomaly being about thirteen Degrees a Day, that is, a Sign 
in ſomewhat leſs than two Days and an Half, it will not be 
difficult to determine the Anomaly of the Moon when any 
Eclipſe happened by an old Ephemeris, without Aſtronomical | 
Tables, near enough for the Purpoſe of determining the Varia- 
tions of any future Eclipſe, either as to their true Time of 
happening, by the Table above given, or the Increaſe or 
Decreaſe of the Obſcurity of central Eclipſes. Only obſerve, 
that the Anomaly of the Moon is reckoned from the Apogee, 
and of the Earth from the Aphelio od 
Thus may the Full, Change, and Quarters of the Moon, 
and Eclipſes both of the Sun and Moon, be found by the ſingle 
or grand Cycle, with little Trouble, to a good Degree of 
Exactneſs. And by the fame may alſo be found the Moon's 


the Sun exactly correſponding with theſe Periods, the Diſtance 
of the Moon from the Sun will vary very little thro? any ſuc- 
ceeeding Period from what it was in a former, 4 


greateſt, and the Moon in her Apogee, in a central Solar 


Sun's apparent Diameter will gradually increaſe every Cycle; 


ion of the Earth in its Orbit may be known by 


Place in the Zodiac; for, the mean Motion of the Moon from 
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7 . the Moon? , Place in the Zodiac by the grand Cycle of 


175 y __ 2 Years and ppg or ona Sonar Days, 2 88 ? 


_ From the given Ti ime e ſubtract gtty- bur Yer and 5 
thirty-two or thirty-three Days, according as fourteen or 
thirteen Leap-Days have intervened ; then, by an Ephemeris 
for that Year, take out the Moon's Place in the Zodiac for the 
riven Day, and alſo the Sun's Place; from the Place of the 
Moon ſubtract the Place of the Sun, adding twelve Signs if 
necefſary, and the Remainder is the Moon's Diftance from 
the Sun ; this being added to the Sun's Place for the given 
Day, gives the Moon's Place for the fame a very N 5 
making Allowance for the fifty Minutes. 


| Exam. I. The preſent Year 17 53, January i | 1 1 5 | 

. This being ſince the A of the FD cleven Days : 

1 firſt be ſubtracted. = 
1 . To nes „„ 

. Th "oo 5h _ Days for Dau. 

1 1 e 

e 2 5 | 2 Old 0 17 52. 8 2 

d i To which add _ —— e for r November, , 

o Tk Subtra8t | . 55 2 Days . = Year, 55 

„„ 5 Si 5 . 0 "November ES 
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860458 
861056 
861654 
862251 


859318 


861116 
861714 
862310 


— 


9555130 
858116 
1858718 


$6:906 | 


859918 | 8 
860518 | 


— G 


2. 


. 


. * 2 * 1 
.* . + . 


1 1 
8 


:00 DX 0 oF. tro. v ee CO 


— 


/ 


* 0 : 
3 


© 2 be 7 able of Logarithms. | 1 


. PE OY 0 OE Or HP 
836007 | 836071 | 836134 | 836197 836261 | 63 
836641 | 836704 | 836767 | 836830 | 836894 | 63 
837273 | 837330 | 837399 | 837462 | 837525 | 03 
837904 | 837967 | 838030 | 838093 | 838156 | 63 | 
838534 | 838597 | 838660 | 838723 | 838786 | 634 
839164839227 839289 | 839352 | 839415 | 63 
839792 | 839855 | 839918 | 839981 | 840043 | 63 
40419 | 840482 | 840545 | 840608 | 840671 | 63 
| 841049 | 841109 | 841172 | 841234 | 841297 | 63 
| 841672 | 841735 | 841797 | 841859 | 841922 63 
| $42297 | 842359 | 3842422 | 842484 | 842547 62 
_ ] 842921 | 842983 | 843046 | 843 108 843170 | 62 
| 843544 | 843506 | 843669 | 843731 | 843793 | 62 
1844166844229 844291 | 844353 | 844415 | 62 
| 344788 ] 844849 } 344912 | 844974 | 845930 |_ 62} 
| 345498 | 845470 | 845532 | 845594 | 845656 | 62 
| 846028 | $46089 846151846213 846275 62 
846646 846708 | 846769 | 846832 | 846894 | 62 
847264 847326 | 847388 | 847449 | 847511 | 62 
1842881 [847943] 848004 | 848067 | 848128 | 62 
848497 | 848559 | 848620 | 848682 | 848743 | 62 | 
| $4912 4.849174 | 849235 | 849297 | 849358] 5 
| 849726 | 849788 | 849849 | 849911 | 849972 | 61 | 
3850339 | 850401 | 850462 | 850524 | 850585 | 61 
| 850952} 851014 | 851075] 351136 | 851197] 61 | 
851504 | 851025 | 851686 | 851747 | 851809 | 61. 
| 852175 | 852230 | 852297 | 852358 | 852419 | 61 
1852785 | 852846 | 852907 | 852968 | 853029 | 61 
1853394 | 853455 | 853510 | 853577 | 853637 | 61 
| 854002 ] 854063 ] 854124 | 854185 | 854245 | 61 | 
[£54609 | 854670 | 854731 | 854792 | 854852] 51 
| 355216 | 855277 | 855337 | 855398 | 855459] 61} 
1855822 855882 | 855943 | 856003 | 856064] 61 | 
_ | 856427 | 856487 | 856548 | 856608 | 856668 | Go 
1852031 | 857091 | 857152 | 857212 | 857272 | bo | 
1857034 | 857094 | 857755 | 857815 | 857875 | 60 
_ 4 858236 | 858297 | 858357 | 858417 | 858477 | 60 
1} 858838 | 858898'] 858958 | 859018 | 859078 | 60. 
4 59439] 859499 | 859559 | 859619 | 859679 | 60 
| 850038 | 860098 | 860158'| 860218 | 860278 | 6o | 
| 860637 | 860697 | 860757 | 860817 | 860877 | 60 | 
861236 | 861295 | 861355 861415 | 861475 | 60 
801833 | 861893 | 861952 | 862012 | 862072 | 60 
8624.29 | 862489862549 862608 | 862668 | 60 
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864096 
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869818 
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871689 
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872749 


874482 
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872273 
872855 
873437 
874018 
874598 
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873495 | 
874076 


874650 
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875039 
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875756 
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875813 
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8769688. 


877544 


879096 


8879669 


880242 


877947 | © 
878522 


878062 
878637 


879784 
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| 878694 
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881556 
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882695 
883264 
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883661 


884229 
8847958 
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883775 


886039 


883832 


884399 
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886491 
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887674 
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864214 
864808 
865400 
865992 


863679 
864274. 


864867 


805459 | 
866051 | 


63739 


864333 
l 


806583 


867173 
867762 
868350 


1868938 


855642 


867232 


867821 
| 868409 
868997 | 


| 809525 
870111 
870696 
871281 
1871865 


869584 | 8 
870169 

870755 
871339 
821923 
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18644525 
865045 | 
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| 866819 
| 867409 | 
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| 869759 | 59]. 
870345 5 
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877059 
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| 883605 | 5 8 


834512 
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7541 59431 
894869 | 8 
| 895423 
| 895975 


<1 
# 


892150 
892707 
893262 
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898176 
| 898725 
899273 
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899328 
£99875 
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898231 


892206 


893318 


894980 


892762 


893873 
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900367 
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901458 


902003 | 
| 902547 


900422 
| goog68 
| 901 51 3 | 


902601. 


"903089 


903633 


| 994174 


904716 
905 256 


904769 


903144 
903687 
904229 


905310 | 


903307 
903849 
7 | 904391 
| | 994932 
| 905472 


5 | 995796 
| 906335 
906874 
907411 


905 849 
906389 
906927 
907465 
908002 


995904 
9004. 

906981 
907519 


908086 


9060¹2 
906551 
907089 
907626 
908163 


997949 | 
908485 
11 909021 
9095 56 
| 910091 


910624 


1 


908539 


909074 
909609 


910144 
10678 


908592 | 
9091289 
9096639 
910197 
910731 | 


| 999235 


| | 910304 
1910838 


911158 
911690 


| 912222 
912753 


913284 


911211 


911743 


912275 
912806 


911797 
912323 
912559 


213357 


| 913389 


911263 


911317 


: 912381 | 912435 
| 912913 | 912966 
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11371 | 
| 911849 | 911903 | 
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1 889582 
| 890141 
| 890700. 


891259 


1891816 


389538 


891872 


589594 
890197 | 890253 | 
890756 


891314 


890812 


891370 
891928 


| 


889749 
890309 
890868 
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891983 | 


892373 


| 892929 


893484 


894039 
| 394593 


89242 
892985 


893539 
894094 
894648 


892484 
893040 
893595 
894149 
894704 


892539 
893096 
893651 
894205 
894759 


895140 


| 895099 | 


890251 
896802 


895201 


89575 
89630 


896857 


897352 Þ 897407 | 


895257 


895 809 
896361 
896912 
89242 


895312 
895804 
895416 
896967 
897517 


897902 


1898451 | 


898999 
900094 


899547 


898012 


898561 


899109 


899656 
| 900203 
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898007 | 
898615 


899164 


899711 |, 
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900640 
901186 
9017319 
902275 


900749 | 


901295 


. 901839 
902384 


22927 


goo804 | 


901349 901 


go1894 | « 
902438 | « 


902981 


903469 
904012 


994553 


905094 
905034 


903524. 


904066 


9094607 


905 148 


905688 


900173 
9067 12 


6 907250 | 
907787 
28324 


906227 


906766 


907304 | 


907841 


908378 


7 | 908860 
909396 
7909930 


910464 


29228 


908914 


909449 
909984 


910518 91 
911051 1 


911477 
912009 


8 | 912541. 


913072 


| 913602 


911530 
912063 


912594 


913125 
913655 


911584 | « 
912116 | 
912647 | 
913178 


913708 
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913919 
914449 


914977 


| 915505 
916033 


913973 


914502 
915030 
g15558 


916085 


914026 
914555] 


915083 
915611 
916138 


916559 
| 917085 


917611 
918135 


918659 


916612 


17138 
515683 
918188 


918712 


916664 
917190 


917716 
918240 
918764 


| 919130 


919653 
920176 


920697 | 


921218 


919183 
91970 


920228 


921270 


919235 


919758 
920279 
920749 


920801 


921322 


920332 


919287 


919810 


920853 


221324 


921738 
922258 


1922777 
4923296 
223814 


921790 
922310 


922829 
923348 


923869 


921842 


922362 


922881 
923399 
923917. 


923969 


921894 
922414 
922933 
923451 


| 925312 


925828 


| 920342 


924331 


924848 


925364 


925879 


926394 


924383 


924599 
925415 
925931 | 
920445 


924434 


924951 


925467 | 


925982 


920497 


925518 
926034 
1226548 


924486 


926857 


927370 
927883 
928396 

928908 


926908 


927422 
927935 
928447 


928959 


926959 
927473 


927986 


928498 


929009 


— 


927011 


927524 
9280379 


928549 


929061 


927002 
927576 


28088 
928601 
929112 


929419 
| 929929 

930439 
930949 
1231488 


930999 


99470 
929981 
930491 


931509 


Kann 


930032 


| 939542 
| 931051 | 
| 931610 


931599 


929572 


930083 


930592 
931102 


—— 


929623 

930134 
930643 

931153 


931661 


931966 


932017 


932008 


932118 


9321069 


932626 
933133 
933639 


932677 
933183 
933689 
| 934195 
| 934700 
4 | 935205 
935799 | 
: | 936212 
936715 


932524 
933031 
933538 
23444. 
934549 


932474 
5 | 932981 
— 933487 
[=524 233993 
[820] 934498 

| 935003 

935507 
| 936011 

930514. 


932575 
933082 
933589 
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1514132 


191624 


914660 
915189 
915716 


914189 
914713 
915241 


915769 


916296 


n 
914766 
915294 
915822 


910349 


974290 


914819 
915347 
9158750 


916401 


917295 
917820 


916769 


918345 
918869 


916822 


917348 


917873 


918397 


918921 


916875 
917400 
917925 
918449 
28923 


916927 


917453 
917978 | 
918502 
2490261 


| 920384 
1 920906 
1 921426 


919392 
919914. 
920436 
920958 
921478 


9 50 
919967 


920489 
921009 


921530 


920019 
| 920541 
921062 
921582 


919496 


919549 


9210834. 


920071 | 
920993 5: 
921114 


J 922466 
_ 1] 923593 
j 924021 


923555 


921998 
922518 


923037 


924072 


922050 
922569 
923089 


923607 


924124 


922102 
922622 
923140 


924176 


923658 


922154 
9226744 
923192 | 
923710 | 
924228 


1524738 
J 925954 
1925569 
14925085 
J 926599 


924589 
925 106 
925621 
926137 
926651 


925157 
925673 


924641 


926188 


926702 


925725 


924093 
925 209 


926239 
926274. 


924744 
9252601 | 
| 925776 | 
926291 | 1] 
926805 | 51. 


[927114 
E: 927027 


928139 


928652 
1 929163 


927165 
927678 | 


928191 
928703 
929215 


927216 
927729 
928242 
928754 
929266 


927268 
927781 
928293 
928805 
929317 


| 


927319 
928345 | 
928857 

2292358 


199974 
J 930185 
1930694 
e 931204. 
121212 


930236 


929725 
930745 


931254 | 


931763 


929776 
930287 
930796 


931305 
931814 


| 929827 


930847 
931356 
931865 


| 930338 


929879 | 
930389 | 
930898 | 
931407 | 
931919 1] 
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_ 1 933234 
_ 1 933749: 
| 934246 


932271 
932778 


932322 
932829 
933285 
933791 
934290 | 


933335 
933841 
934347 


932372 
932879 


933386 
933892 
934307 


9324233 
932930 
933437 
933943 
934448 | 


934751 
935255 
1935759 
936262 


934801 
935300 
935809 
930313 


934852 


935356 


935859. 
930363 


934992 


930413 


935400 
935910 


5 
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935960 | 
930463 | 
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— 


236765 | 936815 | 936865 
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1855 | 937016 | 937066 | 937117 | 937167 93717 
96 | 937518 | 937568 | 937618 | 937668 | 937718 | 
1 227 |. 938019 | 938069 | 938119 | 938169 | 938219 | 
| 298 | 938519 | 938569 | 938619 | 938669 | 938719] 
869 | 939019 | 939069 | 939119 | 939169 | 939219] 
870 | 939519 | 939569 | 939619 | 939669 | 939719} 
871 | 940018 | 940068 | 940118 | 940168 | 940218] 
872 | 949516 | 949566 | 940616 | 940666 |-940716] 
1 873 | 941014 | 941064 | 941114 | 9411639412133 
1 124.2124101 | 941611 | 941660 | 941710] | 
= | #75 | 942008 | 942058 | 942107 | 942157 | 942207] 
© 576 942504 | 942554 | 942603 | 942653 | 942702 | 
up 1 77 | 942999 | 943949 | 943999 | 943148 | 943198] | 
B [#78 | 943495 | 943544 | 943594 | 943643 | 943592 | | 
F 879 | 943989 | 944938 | 944988 | 944137 | 944136] | 
| 880 | 944483 | 944532 | 944581 | 944631 | 944630 | | 
A | $82 | 944976 | 945925 | 945074 | 945124 | 945173 | 
BY | 382 | 945468 | 945518 | 945567 | 945616 | 945665 | 
TE þ 333 | 945991 | 946009 | 946059 | 946108 | 946157 | 
We | 84] 945452 | 946501 | 946551 | 946599 | 946649 | | 
= 885 | 940943 | 946992 | 947041 | 947099 | 947139 | | 
= 886 947434 | 947483 | 947532 | 94/581 947629 | | 
1 $87 | 947924 | 947973 | 948022 | 948070 9481199 
1 888 948413 | 948402 | 948511 | 948559 | 948609 | 
= $889 | 943902 | 948951 | 948999 | 949048 | 949997 | 
* 5 949390 | 949439 | 949488 | 949530 | 949585 
i [892 | 949878 | 949920 | 949975 | 950024 | 950073. 
1 892 | 950365 | 959414 | 950462 | 950511 950559 
3 893 | 950851 | 950900 | 950949 | 950997 | 951046 
5 894 | 951338 ] 951386 | 951435 | 951483 | 951532 
1 295 951823 | 951872 | 951920 | 951969 | 952017 
? 196 | 952308 | 952356 | 952405 | 952453 | 952502 
5 897 | 952792 | 952841 | 952889 | 952938 | 952986 
VB 898 | 953276 | 953325 | 953373 | 953421 | 953469] | 
| 899 1 953759 | 953808 | 953856 | 953905 | 953953] | 
1 | 999 | 954243 | 954291 | 954339 | 954387 | 954435] | 
18 1 927 | 954725 | 954773 | 954821 | 954869 | 954918] Þ} 
| 902 | 955207 | 955255 | 955393 | 955351 | 955399] | 
3 1993 | 955988 | 955736 | 955784 | 955832 | 955880] | 
1924 | 959168 | 956216 | 956265 | 956313 | 956361] Þ 
| 995 | 950649 | 956697 | 956745 | 956793 | 956840) Þ 
| 90% | 957128 | 957176 | 957224 | 957272 | 957319] | 
907 | 957007 | 957655 | 957703 | 957751 | 957799] | 
go8 | 958086 | 958134 | 958181 | 958229 | 958277] | 
909 | 958564 | 958612 | 958659 | 958707 | 958755} | 
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1937207 | 937317 | 937367 | 937418. 937468 | 50 
937709 | 937819 | 937869 | 9379191 937969 | 50 
1933269 { 938319 | 938369 | 938419 | 938469] 50 
938769 | 938819 | 938869 | 938919 | 938969 | 50} 
1939209 | 939319 | 939369 | 939419 | 939459 | 50] 
939769 | 939819 | 939869 | 939918 | 939968 | 50| 
949267 | 940317 | 940367 | 949417 | 940467 | 50 
940765 | 940815 apt 940915 | 949994 | 50 
941263 | 941313 | 941362 | 941412 | 941462 | 50. 
941759 | 941809 | 941859.| 941909 | 9419538 | 50 
942250 | 942300 | 942355 | 942405 | 942455 | 50 
942752 | 942801 | 942851 | 942901 | 942950| 50 
943247 | 943297 | 943349 | 943390 | 943445 | 49] 
1943742 | 943791 | 943841 943890 943939 | 49] 
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42 | 8:981573 i 9-997996 | | 8.983577 81 2 . 


— 


8.982883 


8.984189 


9.997984 | 
9.997971 
9. 997959 | 


—_ 


8.984899 
8.986217 


6.987532. 


11. 0151014 
11. 013783 | 


11 012468 


8.98 5491 
8. genre | 9.997947 


8.988842 
{ 8.988083 | 9.997935 | | 


8.990149 | 


11.011158 26] 
258 


11. 09851 


$ . v2 5 b Ko * 
8 3 


8. 989374 
| 3.990060 


8.991943 


8.993222 


8 994497 


9. 997922 = 
9.997910 
9 997997 | | 2 
9.997885 
Wm 


9997873 


a 


8.991451 | 


f 8. 992750 


8.994045 
8.995337 
8. 996624 


11.008549 


11 007250 


11.005955 | 


11.004063 
1233755 


8.995768 
8.997036 


8.998299 


8.999560 
| 2 8816 


9.997800 
9.997847 
9. 99783 1 


9.9978 22 ; 


9.997809 


I 8.997 / 908 
8.999188 
| 9.00046 5 


9. 001738 
- 9.093007 


| 


11 002092 | 
11 .000812 | 


10.9995 35 | 
10. 385 


19.996993 


| Fink | 
9. 0045 63 


— —_— 


19.007044 


9.997797 
9.997784 


| 9.004272 
| 9995334 
9.997771 
9.997758 
0977 


9.006792 
| 9.008047 | 


9.009298 | 


| 10.995728 | 17 
10.994466 
10. 993208 I 
10.991953 | 


10. 990702 [10] 5 


8 


9.009510 


| 9-010737. 
| 9.011962 | 
5 9.13182 


9.997732 
9.997706 


9. 99768 E 


19 010546 | 
9.99779 
| | 9.013031 | 
9.997093 | 


9.011790 


9.014268 


9. 015502 


10.989454 


10.988210 
10. 980969 


10. 984408 


5 


9. 014399 
| 9.015613 
| 9.016824 
pod 


| 


9.997667 | 
9.997654 
9.997641 
9.997628 
2 997614 | 


12877959 
9.019183 


| 9916732 


10.983268 
10.982041 
16. 980817 
2 020403 
9. 021620 | 


10.979597 | 


10. 978380 | 


1 
1 


Sine. 


I —— 35 


n T Co- -tang. t Tangent roy] 


—.— 84. 
K T” 


_—_— 


— 


J be 7 Table 7 Sines and T Tangent. 


* = 


Degree 6. 


M 3 "Vine. + E Ae. E T Crane. 12 [ 


0 1 9229 | 9. 797614 | T 9. 021620 . 10. 978380 [ bo 1 


19.020435 
9.021632 


9.022825 


9.024016 
9.025 203 


9: 997601 7 


9.997561 
2.978 


0 9.022834 
9.997588 
9.997574 
9.026455 


9.024044 | 
9.025251 


9.027655 


10.974749 


10.977166 | | 


10.975956 
10.973545 


10.972345 


bro Sari — Le er e * wy 


' 


| 9.026386 | 
9.027507 
9.928744 | 


| 9. 029 18 


9. 031089 


9.297534 
899755 


9.997507 


9.997493 
9997480 | | 


9.031237 
9.532425 


9.028852 | 
9.030046 


9.03 3609 


— — 


10.971148 


10.969954 
10.968763 
10.967575 | 51] 
10. 966391 | 


| 9.032257 | 
: 9.033421 
9.034582 
9.035741 
278856 


9.997466 
9.997452 


9.997439 


9.997425 


9.997411 


5 9. 034791 . 
2.03595 
9.037144 
| 9.038316 | 


10.965209 | 


10.964031 
10.962856 


10.961684 
10.960515 


$ 
1 9041555 
6 : 


| 9.038048 | 
9.039197 


9.997360 
| 9:997355 | 


9. 997397 
9.99738 * 


9.997341 


. wx”. * * N 


9.04065 1 
9.041813 
904413 
1945284 


* 


* 


— 


10.959349 
10.958187 
10.957027 
10.955870 
10.954716 | 


9.043762 | 


9.044895 
9.046026 


9.047154 


12872 


9.297577 3 
9. 997299 ® 


9.997285 
9922 


| 


9.046434 
9.047582 
9.048727 


9.051008 | 1 . 


— 


10.953566 


10.952418 
10. 951273 


8 


9.049400 | 
9.050519 | 


| 9.051035 


9052719 


12882 


9.997256 | 


9.997242 
9.997228 


9.997214 


$ + 997199 


1 9-053277 
| 9.054408 


—_— 


9.052144. 


9.055535 


10.947896 
10.946723 
10.945593 
10.947465 


9.056660 


10.943340 


. 2 


| I Co-tang. 1 


Tangent. M 


* 


5 "Depee 8: 3 


* 


þ] - 4 . 7 5 4 
P KK — 0 


F tos te ie ee EE es 


Hans 


Sine. 


1 Ge 4. 


. % 2 5 


—_ P PAY 4 * 


8 "Th be 7 able TE Sines ond 7 angents . 
1— N = . E 5 
; M | — 7 Core . 14 Tangent. 1 2 rang. 13 
| 30 9.553859 5997199 |, '| 9.036660 | 10.943340.] 30 | 
EMS 9.054966 9.997185 | | 9.057781 | 10.942219 | 29 | 
| 32 | 9-050071 | 9.997170 | | 9.058900 | 10.941100 | 28. 
| 33 | 9:957172 | 9:997156 | 9.050016 10.939984 | 27 | | 
| 34 | 9.058271 9.997141 | | 9.061130 | 10.938870 26 
| 35 | 9.959367 | 9 -997127 | 9.062240 10.937760 25 
36 | 9.060460 | 9.997112 | | 9.063348 | 10:936652 | 24 | 
| 37 9.061551 | 9.997098 | | 9.064453 | 10.935547 | 23 
135 9.062638 | 9.997083 | | 9.065556 10.934444 22 
39 9.67855 9.997068 | 9.066655 | 10.933345 21 
4 9.064806 | 9.997053 | | 9.067752 [10.932248 | 20. 
41 | 9.065885 | 9.997039 | | 9.068847 | 10.931153 | 19 | 
| 42 9.066962 9.997024 | | 9.069938 | 10.930062 | 18 | 
| 43 | 9068036 | 9.997009 | | 9.071027 | 10.928973 | 17 
481 9999897 | 9999994 | | 9:072113 | 10927897 [16 |. 
| 45 1 9070176 | 9.996979 L. |. 9.073197 | 10.926803 | t5 | 
46 | 9071242 | 9.996964 | | 9.074278 | 10.925722 | 14. 
| 47 | 9-072306 | 9.996949 | | 9.075356 | 10.924644 | 13 | 
| 43 | 9-97336 | 9.996934 | | 9.076432 | 10.923568 | 12 | 
149] 9-974424 | 9.996919 E 077505 | 10.922495 | 11 | 
| 5 | 9-075480 | 9:999904 | 9.078576 | 10.921424 10 
1 | 9.076533 9.996889 9.079644 | 10.920356 | 9 
| 52 | 9.077583 9.996874 | 9.080710 10.919290 8 
53 | 9.078631 | 9.996858 | 9.081773 * 10.918227 7 | 
{ 54] 9-979676 | 9.996843 | [4082833 10.917167| 6 | 
155 9.980719 | 9.996828 Fee: | $ 10. 916109 E : 
6] 9.081759 | 9.996812 1947 | 10.915053| 4 
9.082797 | 9-996797 | 58590 10.914000 3 
58 | 9.083832 | 9.996782 | 9.087050 10.912950 2 
| 59 | 9.084864 | 9.996766 | . 9 088098 10.911902 1 | 
* þ 9.085894 949 996751 12 Ke was bn MP | 10. 9 8 
: M 


| 1 


455 


4 bi 3 


Heck 00 kt oo) rea 8 


1 be T able Iz ines a T Tangent. 8 | 


— 


| Degree 7. mT oa 


8 


Sine. 


2 


G x 


E angent. 1 


rms 1 SF 


0 A 9.083894 | 9:996751 | | 9.089144 | 10. g10856 bo 1 


| 9.080922 


9.087947 
| 9.088970 


| 9.089990 


' 9.091008 


9.990735 
9.996720 
9.996704 


996688 


ö 
ö 


— EE 


9.090187 


| 9.091228 
9.092266 
1 9.093302 


| 


10.908772 
10. 907734 
10.906698 


9.996673 1.228338 


10. 909813 


10. 905664 


| 


* 


9. 94 


| 92999381 
| 9.096002 


| 9.092024 | 9.996657 | 
9.093037 


9.99664 
9.990025 | 
9.996610 


9.996994 


9.958505 
9.096395 
| 9.097422 
9.0984.46 


19.599468 


10.904633 
10.903604 
10.902578 


10.901554 


10. 9005 32 


| 9.097065 
. 2 
9. 100062 


24105 


9.999578 | | 
9.996562 
9. 999540 | 
9-99 6530 
9.996514 


9.103532 


9-r60487 
19. ro ro 
9.102519 
0353210. 896468 


0.999513 


| 9-104542 | 


10.898496 
10.897481 


10.895458 


9. 102048 
9.103037 
9.105010 
9.105992 | 


9.996498 | 
9.996482 
9.996465 
9.996449 
9.990433 | 


-9-105550 


9.1065 56 
9107559 
9.108560 


10. 894450 ; 
10.893444 | 
10.892441 
10.891440 


10. 890441 


| 9.196973 
9.107951 
9.108927 


9. 109901 


9.110873 


9.996417 
9.996400 5 
9. 990354 | 
9.990308 þ 
9.996351 | 


— 


4 ey: 


9.111551 
iet 
9.713533 
2.14521 


10.888449 


10.887457 
10.886467 


10.885478 


28 


| 9.111842 


9.11 2809 
9.113774 
9114737 


9.996335 


9.996318 
9 29576 4 


| 9.996285 


9.115698 | 9: 996269 | | 


4 9.115507 | 
9.116491 
19.117472 
9.118452 


9119429 | 


10. 22571 3 


r0.884493 | 3 
10.883509 | 


10.882528 | 32 


10.881548 


2 


Sine. 


4-4 Co-tang. | 


Tagen 1 Ma | 


8. eel 


92 


Degree 8 32. e 


— 


10.889444 | 39| 


188 tos Taps 


VI UI UI 3. 


85 


8 


„ 2 5 
| DT 0h 
* 


Degree 7. 


I bo 7 27 775 Sor 2nd T nents. 


| 11 


| —C 


T Gi 


I Tangent. F 


TG poor EE” 


| 30 | 9.115698 | 9.996269 | | 9.119429 | 10.880571 | 30 


9.116656 


9.117612 
9.118567 
9.119519 
9.120469 


9.996252 
9.996235 
9.996218 
9.996202 
9.996185 = 


— 


9.120404 
9.121377 


9.122348 
| 9123317 | 
19.124284 


10. 879596 


10.877652 
10.876683 
10.875716 


10.878623 


28 
27 


9.121417 
9.122362 
9.123306 
9.124248 
1 2 nn AA 


9.990151 


9.996134 
9.996117 | | 
9. 996 0 =] 


9.996168 


— — — — 


9. 125248 


9.126211 


4.9;127172 ] 


9.128130 


9. r29087 | 


10.874751 


10. 870913 


88 


23 


gy 9. 127060 | 
9127993 
9.128925 
9.129854 | 


| 9.996083 | 

9.996066 | 
9.996049 | 
9.990032 | 
9.996015 


| 9. 130041 


9.130994 
9.21944 


9.133839 


"9.132593 | 


10.869959 | 1 
| 10.869000 | 1 
10. 868056 
N 10. 866161 


9.130781 
9.131706 
9.132630 
9.133551 
1214871 


9. 995998 


9.995980 | 
9.955903 fr 
2.995946 | 
9.995928 | 


9.737605 
9.138542 


9. 135726 
9.136666 | 10.863334 | 12] 
10.862395 | 11] 


18 867458 1 


| 9.135387 
9.136303 


9.137216 


9.138127 
9.139037 


2 


9.995971 35 


9.995894 


9.995876 
9955855 1 
9.995841 


9.144 
9.141340 


9: 139476 


9. 142269 


9.143190 


10. 8605 24 
10.859591 
10.858660 
10. 857 731 
10. 856804 | 


57 
58 
22 


9.139944 


9.140850 


9.141754 


9.142655 


2. 42555 


9.995824 
9.995800 | 
9.995788 
9.995770“ 


E 995733 15 


| 9.144121 
9.145255 


9.145044 
9.146885 


9.147803 | 


| 10.855879 
10.854956 
10.854035 
10.853115 75 
10.852197 


Wt 


2 gh 


* 


Sine. 


'T F Co-rang. \ 


Tangent, 


Degree 8 5 8 5 


26 
10.873789 
10.872828 


PI 


. ous] 


29 A 


10. 865216 | 7% 5 „ 
10. 864274 13 5 


— I OOTITIITT 


T be T, able 7 Fines and 75 Tangent. So 

— — . Ne Degree 8. 3 £1 
MT Sine; WY GT ine. F Tos To-tang BY 
— 59143555 | 9.995753 |. | 9-147803 | 1 10.852197 | 60| 
| * | 9144453 | 9:995735 | | 9.148718 10.851282 50 
| 2 | 9145349 | 9:995717 | 9:149632 | 10.850368 | 58, 
| 3 | 9146243 9.59862 9.159544 10.849456 57 
49.147136 9.995681 | 9257481 10.848546 56 
5 | 9-148026 [9.995664 | 9.152363 | 1.847537 | 55 
| 6| 9.148915 | 9.995646 | | 9.153269. 10:846731 | 54 | 
7 | 9.149801 | 9.993628 | | 9.154174 | 10.845826 | 53 
| 3] 9-150686 | 9.993610 | | 9.155077 10.844923 | 52. 
| 9| 4 151569 | 9.995391 | | 9-155978 | 10.844022 | 51. 
"40; 9-152451 | 9:995573 1.0: 150877 | 10.843123 | 50 
BR 9. 153339 9.58555 19: 157775 10.842225 | 49 
| 12 | 9-154208 | 9.995537 | | 9.158671 | 10.841329 | 48 
| 13 | 9-155083 | 9.995519] | 9.159565 | 10:840435 | 47 | 
14. 9155957 | 9-995521 | | 9.160457 | 10.839543 | 46 
15 | 9150830 | 9-995482 |. } 9101247 ] 10.830655 | 45 

[16] 9.157700 9:995464. _ | 9.162236 | 10.837764 | 44 
1179.158569 9.995449 | | 9.163123 | 10.836877 | 43| 
18 | 9.159436 | 9.995427 | | 9.164008 | 10.835992 | 42 
119 | 9.160301 | 9.995409 | | F 10. 83 5 108 41 
20.1 9.161164 1.9-995399 ] J 9.75773 ] 10.834236 | 40; 
{21] 9. 162025 | 9.995372 | | 9. 166654 | 10.833346 39. 
| 22 | 9-162885 | 9.995353 | | 9.167532 | 10.832468 | 38 
123 | 9.163743 9995334 | | 9.168409 | 10.831591 | 37 
24 9.164600 | 9.995316 | | 9.169284 | 10.830716 | 36 
| 25 1 9-165454 | 9-995297 | 1 9-170157 | 10.829843 | 35. 
] #0. 9.166307 | 9.995278 | | 9.171029 | 10.828971 | 34 
127 | 9-167158 | 9.995260 | | 9.171899 | 10.828101 | 33 
28 9.168008 | 9.995241 | | 9.172767 | 10.827233 | 32 
29 | 9-168856 | 9.995222 | | 9.173634 | 10.826366 31, 
Ez 9. — 2 EE 
[ . E — dine. . Co-tang. | Tungoot. | M 1 
. "Degree 81. 3 1 


432 


— 


2 be T ae 7 Simes and T angents. | 


Degree 8. 


MT 


| Jn” 


T- TG Fo.” 


| 1 Tangent. T G7 os. 


30 | 9.169702 | 9.995203 | | 9.174499 | 


25505 +] . 


31 


| 9-172230 
9.173070 
12 173908 


9.170349 | 


9.171389 


9.995 184 
9.995165 

9.995.146 
9.995127 
9.995108 | 


| 9.175362 | 
| 9.176224 | 
| 9.176084 
9.177912 


9.178799 


10. 824638 


10.823776 


10.822916 
10. 822057 
10. 821201 


29 8 
„ 0 
261 | 


1399.177242 
149 | 9.178072 


9.174744 
9.175578 
9.176411 


9.995899 
9.998051 
9.995032 | 
9-995012 | | 


9.179655 | 


19.182211 
9. 183060 | 


9. 180508 
9.181300 


10. 820345 | 
10.819492 


10. 818640 


10.817789 
10.816940 | 2 


„ 
„„ 


22 5 


21 


| 9.178900 | 
| 9-179720 

9.180551 
9.181374 
9.182196 


9.999916 


9.994993 
9.994974 
9.994955 | 


9:99493 5 


9.183907 
9.184752 
19.288597 
Y 9-1 88439 

9. 187280 


10.816093 | 1 
10.815248 
10.81 „ 

10.813561 
10.812720 


48 * 


9.183016 
9.183834 
{ 9.184051 | 
9.185466 
19. 186280 


9. 994896 


9.994876 
9.994857 
9.994838 


9.994818 | 


I 9.188120 
| 9.188957 | 
9.189794 
9. 190629 
E 191462 


10. 810206 | 1 


10. 809371 
10. 808538 


1 10. 811880 | 1 
10.811042 


9.188712 


9.187092 
918 90 


9.189519 
2 


9.994798 
9.994779 
9.994759 | : 
9.994739 | 


9.994719 


1 9.192294 
| 9193124 
| 9: Re 4 
19: 194780 
49 195606 | 


10.807706 


5 191933] 


9193534 
2 * 194332 


9.191130 | 
9.192734 


9: 994999 


_ 49.196430 
9.994566 
9.994640 
9-994920 } 


9.197253 


9.198674 
9.198894 
19.199712 


10. 800287 


. = 


Sine. 


+ 1 Co-targ. [ — 


8 
7 
6, 
2 
1 
8 
M 


* 


—.—— 81. 0 e 


10.806876 8 
10. 806047 
10˙ 805220 
10. 43944 


10.803 569 
10. 8027474 
10. 801926 1 


10. 801106 5 * 


—ů — 
ei an WY wn 850 1 
RRC 


— 


"M be 75 a T7 Sine 7 7 Tengen. 2 


Degree 9. 


7 Tm 


Il Tangent, 4 Gam” 


0 E + | | 


9.194333 | 9-994620 # | 9. 199712. ] Io. 800 87 IE bo 


4 '9. 195129 
1919595 


9.196718 


| 9.197511 
9.198302 


9.994600 | | 
9. 994580 * 
9.994560 
9.994540 
9:994519 


9.200529 
9.20134 
9.202159 
9.202971 
| 9.203782 


| 10.799470 Fe 
10,798655 | c8 


10,797841 | 


| 10.797029 | ö 
10. 796218 BT 


95 199091 
19199879 
| 2533805 


9.201451 


9.202234 


9.994499 

9.994479 
9.994459 
| 9. 994438 ; 
9.994418 


| 9-204592 

9.205400 
9. 206207 
9.207013 
19.207817 


10.795408 54 


10.794600 
1189.799793 


10.7293) 51 


10 792183 | 5 


9.203017 


9.203797 


9.204577 


9.205354 
9.206131 


9.994398 
|; 9994377 
9.994357 
9.994336 
9.994316 


| | 9.208619. 
9.209420 
9.2 10220 


9.21101 
5 


10.791381 | 4 


| 10.790580 | 48 


| 10.789780 | 4 
10.788982 | 4 
10.788185 | 4 


| 9. 206906 | 


7 | 9.207679 | 


| 9.208452 | 
9.209222 | 


| 9.209992 


9.99405 
9.994274 14 
999584 
22973 
98994212 


* ö 


| 9.21261 
9.213400 
9 214198 
9.214989 | 


| 9.215780 


r 


10.787389 
10.786595 | 4; 
 10.785802 | 4 

10.785011 | 4 
10. 784220 


do 


| 9.210760. 


9.211526 | 
9.212291 


9.213055 


9.213818 


| 9.994191 | | 
9994171 
9.994150 1 
9.994129 | 
9.994108 5 


9.216568 
49.217356 
9.218142 
9.218926 


9. 2197 10 $ 


10.783432 | 
10.782644 
10.781858 
10.781074 3{ 
10.780290 | 35 


| 9.214579 


9.210097 


19.216854 


i: 217609 | 


9.994987 | 
9.994000 | 
9-994944 | | 
9.994024 
2940 


9.220491 
9.221272 
9.222052 | 
9.222830 
2 223607 


10.779508 | 3 
18.778728 
10.777948 32 
10.777170 


10.776393 20 


T | Co- — 


| M W 


. 
„ 8 L F 


. /ine 


2 


Sine. 


ul £2 ed 


© 


5 — 80. == 185 


ve Table T Aves ; and — 2 
1 2 : EY Degree Ye". 98 ry 8 
| [M | Sine. = — | I Tangent, * . T 2 
|30 | 9-217609 | 9.994003 | | 9-223607 | 10.776393 | 30] 5 
| 31 | 9.218363 | 9.993982 9.224382 10.775018 299 
329.2191 16 9.993960 | | 9.225156 | 10.774844 | 28 3 
33 9.219868 9.993939 | 9.225929 10.774071 27 
34 9.220618 9.993918 | | 9.226700 | 10.773300 264 
35 9.221367 | 9-993897 | | 9-227471 | 10-772529 25 
36 | 9.222115 | 9.993875 | | 9.228240 | 10.771760 24 | 
37 | 9-222861 | 9.993854 | | 9.229007 | 10.770993 | 23| 
38 9.223606 9.993832 | | 9-229774 | 20.770226 22 
39 | 9-224349 | 9993811 | | 9.230539 | 10.769461 [21] 
149 | 9-225092 9.993789 9.231302 | 10: 0:768698 20 
49.228833 9.993768 | | 9.232065 | 10.767935 9 
142 | 9.226573 | 9.993746 | 9.232820 10.767174 [18] 
[43 | 9-227311 | 9.993725 | | 9.233586 | 10.766414 | 17] 
144 | 9228048 9:993703 | | 9:234345 | 10.765655 16 
112228784] 2.993581] | 9-235103 | 10.764897 | 15] 
[46 | 9.239518 | 9.993660 | | 9.235859 | 10.764141 | 14 | 
[47 | 9.230252 | 9.993638 | | 9.236614 | 10. 7603386 | 13] 
48 | 9.230984. | 9.993616 | | 9.237368 | 10.762632 | 12 | 
49 | 9-231715 | 9.993594 | | 9-238120 | 10.761880 | 11 | 
50 | 9.232444 | 9.993572 9.238872 10.701128 10| 
511 9-233173 | 9-993550 | | 9-239522 | 10.760378 9 
52 9.233899 9.993528 | 9.240371 10.2599 8 
153 | 9.234625, 9.993506 | 9.241118 10.758882 7% 
54 | 9235349 | 9-993484 | | 9.241865 | 10.758135 6 
55 | 9:236073 | 9.995462 | | 9-242010 | 10.757390 | 5| 
56 | 9.236795 | 9.993440 | 9-243354 | 10.756646 4 
57 9.237515 9.993418 | | 9.244097 | 10. 755903 131 
58 9.238235 9.993396 9.244839 10.755161] 2 
59 | 9.238952 9.993374 9.24579 10.754421 | | 
3 9239070 _9-993351 | | 9-246319 | 10.753681 | © 1 
A* 2 — * Sine. 10 2 4 Tos. 1 'M [| 
_ ow n [2 
3 R bs * 7 


8 e of Sno nl e 8 [ 
EIS DES £ | Degree 10. N 1 5 ; | 
>; * * 7 Co-fone. 1 | Tangent. 1 — T 11 
8 2222521222328 l ] 9246319 | 10.753681 | 6o WM #4 
| * | 9-240386 | 9.993329 | | 9.247057 10.752943 59 | [3 
IJ | 2 | 9:24m01 | 9.993307 | | 9.247794 | 10.752206 580 3 
Ian 9.999254 7 | g.2485ge t 16751470 | or] Wh IS 
1449.242526 9.993262 | | 9.249264 | 10.750736 | 56| 34 
I 8:243237 | 9:99324 | | 9249998 10.) 50% | 55] | 35 
| $] 9243947 | 9.993117 9.289735 10.749270 54 36 

1 7 | 9-244656 | 9.993195 | | 9.251461 10.748539 33 37 
| 8] 9.245363 | 9.993172 | | 9.252191 | 10.747809 | 52 38 

| 9 | 9-246070 | 9.993149 | | 9.252920 | 19.747080 | 51 39 
1109.246775 228 10.746352 50 * 

[11 | 9.247478 | 9.993104 | 9.254374 10.745626 | 40 41 

| 12 | 9.248181 | 9.993081 | | 9.255100 | 10.744900 | 48 42 

13 | 9-248883 | 9.993059 | | 9-255824 | 10.744176 $A | #3 

14 9.249583 | 9.993036 9259547 1170.743453 | 46 44 

I | 9-250282 | 9.993013 | | 9-257269 | 10742731 | 45 45 

16 | 9.250980 | 9.992990 | | 9.257990 } 10. 742010 | 44 46 
#7] 9.251677 | 9.992967 | | | 9-258710 f 10.741290 | 43 | 47 
8 | 9-252373 | 9992944 | | 9-259429 f 10.749572 | 42 | 48 
4199.253557 9.992921 | | 9.260146 f 10.739854 FIR IKE 

20 | 9:253761 | 9.992898 f | 9. 260863 | 10.739137 | 491 WM |5? 
#1] 9254453 | 9992875 | | 9.261578 | 10.738422 | 39 51 | 
Eo” 9:255144 | 9.992852 | 9.262292 10. 73770 38 52 
[23 | 9.255834 | 5 8% þ | g.2 63005 | 10.736995 | 37| ; 
[24 | 9:256523 | 9-992806 | | 9263717 | 10.736283 36 W 154 
[34% 257211 19.992783 19. 264428 10.7355721 35 551 
1JI326 9.257898 | 9:992759 | | 9.265138 | 10.734862 | 34 56 | 
1279.258583 [ 9.992736 | | 9265047 10.734153 33 W [57] 
[28 | 9.259268 | 9.992713 | | 9.2 66555 | 19733445 | 32] WM [551 
1429 | 9.259951 | 9.992690 | | 9.267261 {10732739 3 

| 30 | 9.260633 | 9.992666 | | 9.267967 [ 10.732033 | 50} wel Þ 

4 1 2 ine. 2 2 — + 1 LOS | — 1 | 4 
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| | 9.261314 | 9 
9.261994 


9.262673 
9.263351 
9.264027 


9.992619 | | 
9.992590 
| 9.992572 
9.992549 


| 10.731329 | 
10.7 30625 
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| 10. 729923 


Peer 
10.728521 


9.264703 
9. 225378 
4 2 60991 


9. 267395 


9.992454 
9.992430 


9.992525 | | 9. 
9.992501 | | g 


= 
9.274269 
1227495. 


9. 273573 


| 10. 727822 x 
76 10.727124 
þ 10. 726427 

10.725731 
10. 2280364 5 


9. 268065 
9.268734 


| 43 9 — 


9.992359 
9.92335 


9.992382 
1 


| 9:992311 | 


ners 
9.27635 5 
9.277043 
9.277734 


Sas 


10. 724342 
10. 723649 
10.722957 
10.722266 
12 576] 


— * 9.277400 


9.272063 


1272358 
9.274049 | 


9. 992287 
9.992 263 
9.992239 


19.279113 
| 9.279801 
9.992214 | 
| 9:992190 | 


| 9.280488 


7 9.281174 | 
| ] 9-2818gh) 


10.720887 | 14 


10. 128199 


10. 0.718826 [ 
10. 718142 | 


9.274708 
9.275367 | 
9.276025 


| Fear 1 


9.992142 
9.992093 


2 2744 | 


9.992118 | 


9. 282542 


9.283223 


9.283907 
| 9. 285268 | 


10. 717458 


10.716775 
10.7 16093 


10.715412 
10.714732 | 


| 


| 9:277991 
HERA 
9.279948 


9991971 


929297 
9.992020 
9.991996 

91971 | 9.287977 | 
22 1 


9.285946 
9. 286624 


9. 287301 


9.288652 


is 10.714053 | 
10.713376 
10.712699 
10. 712023 + . 
10. 711348. 8 
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Nl | Long | Tangent, 
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an 0 T be 7 able of Sines and 75 . 2 
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\ 
: oy 
, e + 
% | SOS "= 
: 7 vo JE 
7 . 


pros Degree n . 
M 7 Sine. 'F Te fone. | | Tangent. T Teen. FT: 
© | 9.280599 | 9-991947 bf [9.288652 | 10.711348 | bo] 
1 | 9.281249 | 9.991922 | 9.289326 10.7 10674 590 
2 | 9.281897 | 9.991897 | | 9.289999 | 10.710001 | 580 
39.282544 9.991873 | | 9.290671 | 10.709329 | 57 
49.283190 9.991848 | | 9.291342 | 10.708658 | 56| 
5 9.283836 9-991 323 9.292013 | 10.707987 | 55 
| 6 | 9.284480 | 9.991799 | | 9.292682 | 10.707318 | 54% 
7 | 9-285124 | 9.991774 | | 9-293350 | 10.706650 | 53 
89.285766 9.991749 | 9.294017 10.705983 52| 
9 | 9-280408 | 9.991724 | | 9.294684 | 10.705316 | 51 
10 | 9:287048 | 9.991699 | | 9:295349 | 10.704651 | 5o| 
11 | 9.287688 | 9.991674 | | 9.296013 | 10.703987 | 49 
12 | 9.288326: | 9:991649 | 9.296677 +10.703323 | 48} 
13 9.288964 9.991624 | | 9.297339 | 10.702661 | 47 
14 | 9.289000 9.991599 | | 9298001 | 10. 701999 
15 | 9.290236 | 9.991574 | | 9:298662 | 10.701338 45 
16 | 9.290870 | 9.991549 | j 9.299322 | 10.700678 | 
.17 | 9-291504 | 9.991524. | | 9.299980 | 10.700020 
18 | 9.292137 | 9.991498 | | 9.300638 | 10.69936z | 4 
19 | 9.292768 9.9547 9.301295 10.698705 
20 | 9-293399 | 9:991448 | | 9.301951 | 10.698049 | 
21 9.294029 | 9.991422 9.352657 10.697393 
22 | 9.294658 | 9.991397 | 9.303261 1.696739 
23 | 9-295286 | 9.991372 | | 9.303914 | 10.696086 
24 | 9-295913 | 9.991346 | 9.304567 10.695433 
25 | 9.2905 39 9-991321 En 694782 35 
269. 297164 9.991295 | 9.395869 | 10.694131 | 3: 
27 9.297788 9.991270 | 9.306519 | 10.693481 | 32 
28 | 9.298412 | 9.991244 | | 9.307168 ] 10.692832 32 
29 | 9.299034. | 9.991218 Se 692184 | 3 
— 9299655 9.991193 | 9.308463 | 10.691537 | 
de Co ſine. ine. ine. 1 T Co-tang. | Tangene. LE 


ee 


Lt WH 


= 78. 5 


I _ 


NN 7 be 7 able 7 Sines and Tangent, | 


NM Dine. T Co 5 | K G5 1 
30 | 9.299655 | 9.991193 |. | 9:308463 | 10.691537 | 30% 


1319.300276 | 9.991167 | | 9.309109 10.690891 | 29| | 
32 9.300895 | 9:991141 | | 9.399754 | 10.690246 | 238] 
- 433 | 93015147 9-9981ts; | 9.310399 10.689601 27 | 


4 
— 


2 


| 3 | 9303364 | 9:991038 | | 9.312327 | 10.687673 24 


I [351 9392749 | 9:991064 | | 9311685 | 10.688315 [25 
9.303979 | 9:991012 | | 9.312968] 10.687032 | 234 


OI 
1 


| 39 | 9.395207 | 9:999960 | | 9.314247 10.585752 
[421 9:395919 | 9:999934 | 9.314885 | 10.685115 | 20 


[437 9:306130 | 9.990908 | | 9.315523 | 10:684477 | 19 
| 4 | 9:307041 | 9.990882 | | 9.316159 | 10.683841 | 18] 
143 | 9-397650 | 9.990855 | 9.316795 | 10.083205 | 17] 
1 44 | 9.308259 | 9.990829 | | 9.317430 | 19.682570 | 16 

14519 — 2 220803 1 9. — 10. GY, 1 15 


1499.311289 9,990697 | | 9.320592 | 10.679408 111 


_ 152 | 9-312495 | 9.990645 | | 9.321851 | 10.678149 | 
_ 152 | 9-313997 | 9.999618 | | 9.322479 | 10.677521 | 
7 153 9.313698 | 9.999591 9.323106 | 10.676894 | 


6 4154 | 9:314297 9.990556 9.323733 100 676267 
134897199838 | 9:324358 | 10.675642 | 


34 |56 9.315495 9.99055 923 675017 
| [57 | 9319092] 9999485 | | 9.325007 10.674393 
32 153 | 9.316689 | 9.990438 | | 9.320231 | 10.573769 
311459 9317284 | 9.999431 | | 9.320853 | 19.573147 


[ll 1921 9317879 | 9:990404 ! | 9:327475 | 10.672525 | 
M 2 I Co. 2 TR Vine. . S . T ä TT 
1 ©. _Degree 78. Me — 


| 34 | 9.302132 9.991090 | ,| 9.311042 | 10.688958 26 


38 | 9.304593 | 9.990986 | 9.313608 | 10.686392 | 222 


147 0-54 | 9.990750. +4 9.319330 | 10. 680570 13] : WR 
489.3710685 9.990724 | | 9.319991 | 10.680039 | 12] 


|50 | 9:311893 9.999671 | | 9.321222 | 10.678778 | 10] 


"7 be Table 7 dere and T; A 5 | : 
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mT p 2g T Dee. il TE T Trio. T 


o| 9. 317879 1 9:990404 ll | 9. 327475.| 10.672525 | bo | 
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9-329599 1 9:6 


O | | 9:339739 1 


9.318473 9:999377 [9.328095 10.671905 | 89 
9.319066 | 9.999351 | 9.328715 $4149 Þ | 
| 9. 319658 | 9.590324.| | 9 329334 | 10.67066 57 
9.3202 50 9.990297 | 9.329953 | 10.670047 56% 

1.84 | 9.990270 | | 9.329570 1.55943 þ 55 | 
9.321430 | 9.9902424| | 9.331187 10.668813 * 
9.322019 9:990215 | 9.331803 | 10. 668197 | 53 
9.322607 . ais | | 9.332418 | 10.667582 
. 9-990161 | | 9.333033 10.666957 
9-323780 | 9:990134 | | 9-333646 | 10.666354 
9.324366 9.990107 | 9.35785 10.665741 49 
2.695% 9.9900 | 9.334871 | 10.665 129 48 
2228777 9.990052 9.335482 10.6645 1847 

9.326117 9.99 | 9.336093 | 10.663907 
9.326699 | 9.989997 [9.33670 10.663298 
9.327281 | 9.989970 | 9.337311 10.662689 444 
9.327862 | 9.989942 | | 9.337919 | 10.662081 43 
| 9:328441 | 9:989915 | | 9.338527 | 10.661473 | 42 
| 9-329020 | 9:989887 | 9.339133 10.660867 | 41 


10.660261 | vi 


9.330176 | 9. 


19 334195 


 9:334766 | 9. 
9:335337 | 9:98c 


9344558 


9. 345157 


10.555442 


9.36755 


21 19 g89832 | 9:349344 10, 659656 
42219: 330753 | 9:989504 | | 9.340948 | 10. 259052 | 
| 9:331328 | 9:989777 | | 9.341552 | 10.6594 
4 | 9-331903 | 94989749 | 9.342155 10.6578 1 
5 | 9:332478 | 9.989721 | | 9.342757 | 10.657243 
9.333051 9.989593 | | 9.343358 | 10.656642 | 34 
9.333624 9.989665 | | 9.343958 | 10.656042 | 33 | 


10.654843 


* . 
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10.654245 1; „ 


: E 75 7 555 75 Sines 2 e 5 
111 8 | Degree 12. 1 = 
a M Sine. I. "Co ee. 1 | Tangent, I Cotany.. | 4-4 


— [1 
i 


3 9-335337 | 9.989591 | | 9:345755 | 10.654245 | 30] 


| 3 | 9:335906 | 9.989553 | | 9:346353 | 10.653647 | % 1 
| 32 | 9:339475 | 9-989525 | 9.346949 10.653051 RET. 
133 1 9:337043 9-989597 | 9347545 10.652455 a7] 1 

34 | 9-337610 | 9.989469 | | 9.348141 | 10.651859 | 26] fg 
| 35 1 9-338170 | 9.989441 | | 9:348735 10.65 1205 © Rn 1 


— — 1 ; 


Ain rer * 9 9 — * > 


| 35 | 9:338742 | 9.989413 | | 9.349329 | 10.650671 | % 
| 37 | 9-339306 | 9.989384 | | 9.349922 | 10.650078 | 23] 
j 3% | 9-339870 | 9.989350 | | 9.350514 | 10.649486 | 221 
| 39 9.340434 9.989328 | 9.351106 { 10.648894 A 
| 49 9.340996 | 9.989299 I | 10.648303 20 ji 
141 | 9- 341558 | 9.989271 14 2287 | 10.647713 119 Fl 
| 42 9.342119 9.98954 ? 2876 „„ — ml 
143 | 9-342679 | 9.989214 | JJ © Ii 
44 | 9343239 | 9.989186 53 10.645947 16 I 


; . 


{45 1 9:343797 | 9-989157 | { 9.354640 þ 10.645360 | ih 
146 | 9.344355 9989128 | i i 
| 47 9.344912 | 9-959100 | $812 ] 10.044187 | 3j J 
| WW 14 | 9:345409 | 9989971 | | 9. 
| IF [49 | 9340024 | 9953042 | 
| 8 |5> 8 9.989014 | | 


41 


E 


5398 10.64.3602 | 12 | 
6982 10.643018 | BEE 
57566 | 10.642434 | 1000 | 
| 
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Wu WVWuWwWn ww yu vl] ve 
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23. Co. a 02 WW 
| 1 
\O 
V3 
+4 
153 


98149 | 10. 641 851 7 
358731 10.641269 
10.540687 
359893 10.640107 | 
-300474 10. 039320 | 2 


361053. 10.638947 
361632 10.638369 
362210 10.637700 
. 362787 | 10. 037213. 1 
-363304 | 10.03003 
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9.350992 9.988782 | 
$9 | 9351540 | 9988754 | | 
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| 2 The Tale TE Sines "and Tangents. 3 
il 1 yr 7 ＋ Co 2 TS; T Tag cee. 8 
| = M 69. 352088 ] 9.988724 | | 9.363304. T 10.636636 | 60 
4 J = | 9:352635 | 9988696 2.56594 76.636060 59 
| JI 29.353181 | 9.988666 | | 9:364515 | 10.635485 | 58 
[} I | 3 | 9-353726| 9.988636 | 9.365090 10:634910 | 57 | 
| 1 4] 9:354271 | 9988607 | | 9.365664 Þ 10.634336 | 56 | 
'| | 51 9-354815 | 9.988578 | | 9.366237 | 10-033763 | 55| 
. 169.3558358 | 9.988548 | | 9.366810 | 16.633190 | 54 | 

$7 4 9-355901 9.9885 19 19: 307382 10.632618 | 53 | 
| 8] 9-350443 | 9.988489 | | 9.367953 | 10.632047 52 
J 9 | 9356984 | 9.988460 | | 9.368524 | 0.631476 | 51. 
Ie 9.357524 | 9.988430 | ] 9.369094 | 10.630906 | 50 
{1 | 9.358064 | 9.988401 | | 9.369663 | 10.630337 | 49 
1729.358603 0.988571 | | 9:370232 | 10.629768 | 48 
1139.359141 9.988341 | | 9.370799 | 10.629201 | 47 | 
EE 9.359679 9.988312 9.371367 10.628633 46 
I | 9.988282 | | 9.371933 | 10.628067 | 45 | 
1169.360752 9.988252 | | 9.372499 | 10.627501 | 44 
1179.361287 9.988223 | | 9.373064 | 10.626936 43 
1448 9.391822 | 9.988193 | | 9.373629 | 10.626371 42 
1199.362356 9.988163 | | 9.374193 | 10.625807 | 41 | 
5 * 9.362889 [9.988133 | 9.374756 | 10.625244 40 
1 21 | 9.363422 | 9.988103 | 9.375319 | 10.624681 | 30 
1422 9:363954 | 9.988073 | | 9.37588r | 10.624119 | 38 | 
1239.364485 9.988043 | | 9.376442 | 10.623558 | 37 
1442368516 9.988013 | | 9.377003 | 10.622997 | 36 | 
] 25 1 9:395546 | 9-987983 | 9.377563 | 10.622437 | 35 | 
| 25 9.366075 9.987953 | 9.378122 | 10.621878 | 34 
75 7 9.366604 9.987922 | | 9.378681 | 10.621319 | 33 
1 28 | 9.307132 | 9.987892 | 9.379239 10.620761] 32 
4299.367689 9.987862 | SI1907 1 39920803 1 31 | 
| 1301 9. Se 9287832 9.380354 10. 619646 130] 
7 3 TX. Sine. YI — 2 ent. IM 
ge 
8 — 5 


| "Th Be 7 able g 775 Sine 5251 Ta angus. 


Fat Degree 13. no Hy 98 
T "Hine" ET GG, 1 | Tangent, T 'G: 5 5 8 


30 9.368185 | 9.987832 | | 9.380354 | 10.619646 | 30% 


9.358711 9.987801 | | 9.380910 | 10.619090 | 29 | 
3: | 936926 9.987771 | | 9.381466 | 10.618534 | 28 | 
33 } 9:36976r | 9.987740 | | 9.382021 | 10.617980 | 27 | 
34 | 9-370285 | 9.987710 | | 9.382575 | 10. 617425 | 26 3 
35 9.2808 9.987679 | | 9.383129 ] 19. 616871 | 25 | 
35] 9-371330 | 9987649 | | 9.383682 | 10.616318 | 24 | 
37 | 9-371352 | 9.987618 | | 9.384234 | 10.615766 | 23 
38 | 9:372373 997508 | | 93547801 10 615214/ 22 
39 9.372894 9-987557 | | 9385337 | 10.614563 21 | 
49] 9:373414 | 9-997520 | 19: 385888 10.614112 20 | 
H | 9.37393 9-987496 19.386438 | 10.613562 | 19] 
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| ©] 9:573575 | 9.957166] | 9.606409 | 10.393590 | 60 || 
| 1 | 9-573888 | 9.957115 | | 9.606773 | 10.393227 | 59 
} 21 9.574290 | 9.967064. | | 9.607136 | 10. 392803 58 
39.574512 | 9.967012 | | 9.607500 10.3925 5 
| 4| 9-574824 | 9.996961 | | 9.607862 | 10.392137 | 86 
51 9:575135- | 9.966910 | | 9.608225 | 10.391774 55 | 
+6 9-575447 | 9.966859 | | 9.608588 | 10.391412 | 54| 
| 7 | 9-575758 | 9.960807 | | 9.608950 | 10.391050 | 53| 
. 9.570 068 | 9.966756 | | 9.609312 | 10.390088 | 524 
19 9-579379 9.966705 | | 9.609674 | 10.390326 51}. 
[1 | 9.576089 | 9.966653 | | 9.600036 | 10.399964 | 50% 
1119, 5769990 9.966602 Ml 9.610397 | 10.389603 | 49 | 
[72 | 9577399 9.966550 | | 9.610758 | 10.389241 | 48 
1x3 | 9577018 9.25549 19.611119 1.388880 47 
— 9.577927 9.966447 | 9.611480 10.388520 46 
1 9.578236 9.966305 [9.611841 | 10.288159 | 45 | 
45 9:578545 | 9.966344 | | 9.612201 | 10.387799 | 44| 
#17 9.578853 9.996292 | | 9.612561 | 10.387438 | 43 | 
118 9.579161 9.900240 | 9.612921 [10.387078 42 
19 9.579459 9.966188 | | 9.613281 10. 38671941 
[201 9.579777 | 9.966136 | | 9.613641 | 10.386359 4% 
1214 9.580084. 9.966084 | 9.614000 | 10, 386000 | 39 | 
22 9.580392 9.966032 | | 9.614359 | 10.383641 | 38 | 
23 9.585998 9.965980 | | 9.614718 | 10,385282 | 37 | 
24 | 9581005 | 9.965928 | | 9.615077 10.3849 23 36 | 
25 | 9:581311 | 9-965876 | | 9.615435 | 10.384565 | 35 | 
125 | 9.581618 | 9.965824 | { 9.615793 10,384207 | 34 
7 | 9-581923 | 9.965772 | 9.616151 | 10.383848 | 33 | 
128 | 9.582229 | 9.965720 9.51589 10.383491 32 
129 9582834 9.905668 | | 9.616867 | 10. 383133 31. 
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3 | ns . Degree 23. 8 1 Pak : 
NMI 5 Co-foe. * * Tangent. li CI 7-1 
DOE | 9.627852 | 10. 372148 | 6o | 
| 1 | 9592175 || 9963972 | | 9.628203 | 10.371797 | 59 | 
14 9.592473 9.963919 9,6028554 10.371446 58 | 
n 9.963865 | | 9.628905 | 10.371095 | 57 | 
J 49.593067 9.963811 | | 9.629255 | 10.370744 | 56 | 
| 5 1 9:593363 | 9-963757 | | 9.629606 U 10.370394 | 55 | 
69.893659 | 9.963703 | | 9.629956 | 10.370044 | 54 | 
| 7 | 9593955 | 9:963650 | | 9.630306 | 10.369694 | 53 | 
89.594251 9.963596 | 9.630655 | 10.309344 | 52 
| 9] 9:594547 | 9-993542 | 9.631005 10.368995 | 51. 
_ [10 | 9.594842 | 9:963488 | | 9.631354 | 10.368645 | 50 | 
[ur | 9.595137 | 9-963433 | | 9631704 | 10.368296 | 49 
12 | 9:595432 | 9-993379 | | 9-032053 | 10.307947 | 48 | 
113 | 9.395727 | 9.963325 | | 9.632401 | 10.367598 | 47 | 
_ 1 14 | 9.596021, 9.963271 | | 9.632750 | 10.367250 | 46 
11519 596315 9963217 | 9.633098 10. 366901 45 
16 | 9.596610 | 9.963102 | | 9.633447 | 10.366553 | 44 
[7 | 9:596903 | 9963108 | | 9.933795 | 10.366205 | 43 
18 | 9.597196 | 9.963054 | 9.634143 J 10.365857 | 42 | 
119 | 9.597490 9.962999 | 9.834490 | 10.365510 | 41 
20 | 9.597783 9.962945 | 9-034838 | 10.365162 | 40. 
_ |21 | 9.598075 | 9.962890 | | 9. 635185 | 10.364815 39 
4229.598368 9.902830 1 9.635532 10. 364468 38 
23 9.598560 | 9:962781 | | 9.635879 | 10.364121 | 37 
49.598952 9.992726 | | 9.636226 | 10.363774 | 36 
25 | 9-599244 | 9:962672 | | 9.636572 | 10.363428 35 
26 9.599535 | 9.952617 | | 9.636918 | 10.363081 34 | 
27 9.599827 9.992562 | | 9.637205 | 10.362735 | 33 
28 | 9.600118 | 9.962507 | | 9.037610 | 10. 362389 | 32 
{#29 | 9-6004099 | 9.962453 | 9.637956 10. 36204431 
30 | 9.600700. 9.962398 | | 9.638302 10.361698 | 30 
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30] 9. 617727 | 9.959923 | | 9.658704 | 10.341296 | 30 1 
379.1854 9.958965 | | 9.659939 10.340962 | 29 | 
| 32 | 9.618281 | 9.958908 | | 9. 639374 | 10.340627 |, 8 | 
$33 } g-018558 | 9.058850 | | 9.659708 | 10.340297 1 27k 
34 9.018834 | 9:958792 | 9.550042 10.339958 | 26] 
35 | 9.619110 } 9958734 | | 9.60376 | 19.339624 | — 
6 | 9.619386 9.958677 | | 9.660710. 10. 339290 | | 
9.619662 9.958619 | | 9.661043 | 10. 338957 1234 
9.619938 9.55656 i 9.661377 | 10.338623 | 224 
9.620213 | 9.958503 | | 9.661710 | 10.338290 | 21 
b 9.620488 | 9.958445 | .. 1 9:002043 1 10.337956 | 
141 | 9.020763. 9.958387 | | 9.662376 | 10.337623 | 
142 9.521038 9.958329 | | 9.662709 | 10.337291 
8 | 43] 9621313 | 9.958271 | | 9.663042 | 10.3369;8 | 
; 4 | 9.621587 | 9.958212 | | 9.663374 | 10. 330025 | 
5 9.621861 9.958154 | | 9.663707 10.336293 | 15 
5 46 9.622135 | 9.958096 | | 9.664039 | 10.335961 | 14] 
3 | 47 | 9022429] 9.958038 | 9.664371 | 10.335629 133 
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5 | 9:024597 1 9957570 | | 9 9.667021 | 10.332979] 5 
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| | 58 | 9.625406 | 9.957393 | | 9.668012 | 10.331987 | 2] 
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= 1 9.625948 | 9.957276 | | 9.668672 | 10.331327 | 60 
1 9. 626219 | 9.957217 | {| 9.669002 | 10. 330998. 59 
2 | 9.626490 | 9.957158 | | 9.669332 | 10.330668] 58 
3 | 9.626760 | 9.957099 | | 9.669661 | 10.330339 57 
4 | 9.627030 | 9.957040 | | 9.669990 | 10.330009 | 56 
5 | 9-627300 | 9.956981 | | 9.670320 | 10.329680 85 
6 | 9.627570 | 9.956922 | | 9.670649 | 10.329351 | 54 | 
79.627840 9.956862 | | 9.670377 | 10.329022 | 53| 
8 | 9.628109 | 9.956803 | | 9.671306 | 19.328694 | 52 
9 | 9-528378 | 9.955744 | | 9.071634 | 10.328365 | 51 | 
10 | 9.628647 | 9.956684 | | 9.671963 | 10.328037 | 50 
11 | 9.628916 | 9.955625 | | 9.672291] 10.327709 | 49 | 
12 9.629184 9.256955 of 9.672619 | 10. 327381 | 48 | 
13 | 9629433 | 9.956500 | | 9.672947 | 10.327053 47 
14 | 9.629721 | 9.956446 | | 9.673274 | 10.326725 | 46 
I5 | 9.629989 | 9.956387 ] | 9-675502 10. 326398 | 45 | 
16 | 9.630257 | 9.956327 | | 9.673929 | 10.326070 44 
—_— 5 9.030524 9.950267 | | 9.674256 | 10.325743 | 43| 
_ 81 9.6 030792 9.959208 | | 9. 7 ie. 10.325416 42 
19 | 9.631059 | 9.956148 | 9.674910 10.328089 41 | 
20 | 9.631326 | 9.956088 | | 9.675237 | 10.324763 | 49| 
21 | 9.631592. | 9.956029 | | 9. 675564 | 19324436 39 
22 | 9.631859 | 9.955969 | | 9.675890 | 10.324110 | 38 
239632125 9.955909 | | 9.676216 | 10.323783 | 37| 
24 | 9932392 9955349 | 9.676543 | 10.323457 | 39 | 
25 | 9.032057 | 9.955789 | | 9.076869 | 10.323131 | 35| 
J26 | 9.632923 | 9:955729 | | 9.677194 | 19.322805 | 34} 
27 | 9:533189 | 9.955669 | | 9.677520 | 10.322480 | 33 
28 | 9.633454 | 9-955609 | 9677845 10.322154 | 32| 
29 | 9:633719 | 9.955548 | | 9.678171 | 10.321829 | 31 
of 9.633984 | 9.955488 | | 9.678496 | 10.321504 | 30 
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| 2 | 9.724412 | 9.928341 | | 9.796070 | 10:203930 5 
429724014 9.928262 | | 9.796351 | 10. 203649 588 
39.724816 9.928183 | | 9.796632 | 10.203368 | 57 
|] 4 | 9-725017 9.928104 | | 9.796913 10.203087 | 56 | 
1 9.725219 | 9.928025 | | 9.797194 | 10. 202800 | 55 | 
69.725420 9.927946 | | 9.797474 | 10. 202526 | 54 | 
| 7 | 9725022 | 9.927867 | | 9.797755 | 10.202245 53 
89.725823 9.927787 | | 9798036 | 10.201964 | 52 | 
| 9 | 9.726024 | 9.927708 | | 9.798416 | 10.201684 511 
110 9.726225 9.927628 1 9.798590 | 10.201404 | 50 
HN 9.726426 | 9.927549 | | 9.798877 10.201123 4 
2 9.726626 9.927459 | | 9.799157 10. 200843 48 | 
| 13 | 9-726827 | 9.927390 | | 9.799437 10. 2006347 
| 4 | 5-727027 | 9.927310 | | 9.799717 | 10.200283 | 46 | 
5 | 9.727228 | 9.927231 | | 9.799997 | 10.200003 | 45 
16 | 9.727428 | 9.927151 | | 9.800277 10.199723 44 | 
[17 | 9.727628 | 9.927071 | | 9.800557 | 10.199443 43 
18 | 9.727828 | 9.926991 | | 9.800836 | 10.199163 | 42 | 
| 19 | 9.728027 | 9.926911 | | 9.801116 | 10.198884 | 41 
20 | 9.728227 | 9.920831 19: 801 390 | 10.198604 40 
21 | 9.728427 9·926751. | 9.801675 | 10.198325 32 
|22 | 9.728626 | 9.926671 | | 9.801955 | 10.198045 | 38 | 
| 23 | 9-728825 | 9.926591 | | 9.802234 | 10.197766 | 37 | 
24 | 9-729024 | 9.926511 | | 9.802513 | 10.197487 | 36 
25 | 9.229223 9.920431 | 9.802792 | 10.197207 | 35 | 
26 | 9.729422 | 9.926351 | | 9.803072 | 10.196928 | 34 | 
| 27 | 9.729621 | 9.926270 | | 9.803351 | 10.196649 | 33 | 
28 | 9.729820 | 9.926190 | | 9.803630 | 10.196370 | 32 
| 29 | 9-730018 | 9.926110 | | 9.803908 10. 19609131 
[39 | 9730216 | 9.926029. | 9-804187 | 10.195813 | 30 
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| 9.826532 


9.826805 
9.827078. 
9.827351 


19: 827624 


19. 147374 


9.7408 11 
9.746999 
9.747187 


12. -747502 


9.918918 


9.918830 
9.918744 


9.918659 


2 918574 | 


| 


9 827897 | 
9.828170 | 


9.828442 | 


9.828715 
9.328987 


10.171288 11 
10.171012 © 


10.172103 


10. 1718300 


10.171558 


Ce. 


Sine. 


9 1 5 5 . 


. I 


| Degree 56. 


* 


4 59] 9-741889 | 9.921107 | | 9.820783 | 10179217 | 30 | | 

; 9.821057 | 10.178943 |. 
10.178668 
10.178394 
9. 821880 1 
| | 9.822154 
| 9.822429 
| 9.822703 


10. 173458 91 

10.173195 8 
216.1729222 7 
10.172649 614 
10.172370 X61 


9 
8 
7 
6 
3 
2 
1 
0 
M 


| 


„ — CTR ts 
© r 8 Los 
| OY p = 0 
- 2 22 * . ; 
HS ny 2 3 8 — n 8 
3 2 2 DEEDS 8 n a. = : 2 


—_— 
gat” 
* 


C e ts, tn 1 
8 — 2 
* . "> — - * — = — - 
* 6 m — . 


eee 


— 


— 5 -B 


— 55 7 ape 72 — a To agents. . 
Fan " Degree —_— | 
15 "Sine. 7 0 oY . Tangent. N cee 1 
*© | 9.747562 | 9.918574 | | 9.828987 | 10.171012 | 60] 
19.747749 | 9.918489 | 9.829260 | 10.150740 | 59 
2 | 9.747936 | 9.918404 | | 9.829532 | 10.170468 | 58 
43 | 9.748123 9.918318 9.829805 10.170195 57 
4 | 9.748310 | 9.918233 | | 9.830077 10.169923 56 
IT 9:748497 | 9.918147 | | 9.830349 | 10.169651 | 55 
69. 7486839 918062 9.830621 [ 10. 169379 54 
17 5 546570 . 9.830893 10. 169106 53 
89.749056 9.917891 | | 9.831165 | 10.168834 52 
99.749242 9.917805 | | 9:831437 10.168553 510 
| 10 1 9:749429 | 9:917719 ] 1 2.8317 1.128291 Fol. 
11 9.749615 9.917634 5 9. 831981 10.168019 40 - 
12 | 9.749801 | 9.917548 4 | 9.832253 | 10. 197747 48 | 
| 13 | 9-749986 | 9:917462 | | 9.832525 | 10.167475 | 47] 
| 74 | 9-759172 | 9.917370 | | 9.832796 | 10.167204 | 46 
15 | 9.750358 9.917290 | | 9.833008 | 10. 166932 | 45 
16 | 9.759543 | 9.917204 | 9833339 10.166660 | 44 | 
17 | 9-759729 | 9.917118 | | 9.833611 | 10.166389 | 434 
18 | 9.759914 | 9.917032 | | 9.833882 | 10.166118 | 42 
| 19 | 9-751099 | 9.916945 9834154 10.165846 41] 
| 221 9:751284 | 9-916859 | | 9:834425 | 10165575 | 40] 
[21 | 751469 9.916773 9.834696 10.165304 39 
122 9 516 54 | 9.916686 | F 10.165033 38 
23 9.751838 9.916600 | | 9.835238 10.124752 37 
24 | 9.752023 | 9.910514 | 9.855589 10.164491 36] 
25 | 9-752207 | 9:916427 | | 9.835780 10.164220 35 
26 | 9.752392 | 9.916340 | 9.836051 | 10.163949 | 34. 
27 | 9-752570 | 9.916254 | | 9.836322 | 10.163678 | 334 
28 | 9.752760 | 9.916167 | | 9.836593 | 10.163407 | 32| 
129 9-752944 9.916080 | | 9.836864 | 10.163136 | 31] 
[3019753128 | 9.915994 | | 9.837134 | 10.162866 | 3% 
3 C- Ane. | SING... . | TIE 1 Tangent. 1M BS; 


= AIDS — — 


ne eee 0 ad 


nne 


AAA 


222 


2 


: | $I = operand 


% 


— 
— * 


_— 2— _ 


Al. Lad. 


— 


=P 2 7 able of Sines and 72 Tangent. 


E | -- — eee eee Degree 34. 5 3 L 
IT e + FIG | | Fangent. F Colne: E 


| Þ 
30 9753728 | 9:915994 | | 9:837134 | 10: 162866 | 0 


4319.753312 | 9.915907 | $837405 | 100162595 | 20 | 
32 | 9:753495 | 9-915820 | | 9.837675 | 10.162325 | 28} 
-Þ331 9.755670 9.9.5328 9.337940 | 10.162054 277 
349.7853862 9.915 646 | | 9.838216 | 10.161784 26] 
35 19-754046 | 9:915559 | | 9838487 | 10.161513 | 25 | 


„ 9.754229 9.915472 [9.838757 | 10. 161243 244 
13797542 9.915385 | | 9.839027 | 10.160973 23 
1389.754595 9:915297 | | 9.839297 | 10.160702 222 
$39 | 9-754778 | 9.915210 | | 9.839568 | 10.160432 | 21 
14 9.754960 | 9.915123 | | 9.839838 | 10.160161 | 20 


[at | 9755143 | 9:915035 | | 9840108 | 10.159892 | 19| 
1429.755325 | 9:914948 | | 9.840378 | 10.159622 18] 
_ 143 | 9755508 | 9.914860 | 1 9.840647 | 10.159352 17] N 
$44] 9.75 5590 235882 9.840917 10.159083 166 
(4s | 9-755872 | 9.914685 | | 9.841187 | 10.158813 | 13 
[#8 [9759954 | 9:914597 | 9.84457 | 10-158543 | 144 
J | 9759236 | 9.914510 | [9.841726 | 10.158273 123 
$45] 9759418 | 9.914422 | 2 -8419906 10.158004 12] 

+2 

IO 

9 


Iso 9.756781 9.914246 19: 842535 11.157405 


Ii 9.756963 | 9.914158 | | 9.842804 | 10.157195| of 
1529.757144 9:914070 |. 9243074 | 10.156926 1 
J53 9.257326 9.913982 | | 9. 243343 | 10. 150657] 7] 
p54 [ 9757507 9943595 9.843612 10.156387 
Þ55 9.757588 | 9.913806 | | 9.843882 | 10.156118 


7 
6 
. L 8 
1569.757869 9.913718 | | 9.844151 | 10155849 | 44 
| 57 | 9-758049 | 9.913630 | | 9.844420 | 10.155580] 1b 
{0 
I 
© 
M 


_ $58 9.758230 | 9.913541 | | 9.844689 | 10.155311]| 2 
1599.758411 9.913453 | | 9. 57 10.155042 1 
5 [= 9-758591 | 9913364 | | 9845227 | 10.154774 | o|. 


2 5 Co- wr meal E Sine. Su + e e [ = 


"TFT 


4: 7 2 T ab 7 Sines aq 7; agents . 
* — 2 ary _y 
n — = f 
| "Sine. 4- 82 ue. 7 Tiga | Co-tang, 1 
292858585 D | 9843227 | 10.154774 | 6o| 
19.758772 9.913276 | | 9-845496 | 10.154504 50 
| 2 | 9753952 | 9-913187 | | 9.845764 | 10.154235 | 580 
| 31 9-759132 | 9.913099 | 9.846033 J 10.153967 | 57| 
49.759312 9.913010 | | 9.846302 | 10.15 3698 56] 
] 5 1 9:759492-1 9.912921 | | 9.846570 | 10.153429 | 55 | 
69.759672 9.912833 | | 9.846839 | 10.153161 | 54 | 
| 7 | 9759851 | 9:912744 | | 9.847107 | 10.152892 | 53 
| 8 | 9.760031 | 9.912655 | | 9.847376 | 10. 15262452 
| 9 |] 9.760210 | 9.912566 | Nt] IOL53360 511 
10 9.760390 951247 9.847913 10. 152087 | 50 E 
[1 | 9.760569 | 9.912388 | | 9.848181 | 10.1 $1819 49 
1J1 29.760748 9.912299 | | 9.848449 | 10.151551 | 48]. 
_ Ir3 | 9.760927 9.912210 | 9.848717 | 10.151283 47 
114 | 9.761106 | 9.912121 ]- | 9.848985 10.151015 464 
Js 9.761285 | 9.912031 | | 9.549254 | 10.150746 | 45 | 
116 9.751404 9.911942 19 849522 | 10.150478 444 
1179.761642 3 9.849789 10.150210 434 
189.7618210 Sorry. 9.850057 10.149943 42 | 
_ 19 | 9-761999 | 9-911074 | | 9.850325 | 10.149675 | 41 | 
420 9.752177 9.911584. | 9:850593 | 10.149407 40 
21 | 9.762356 | 9.911495-| | 9.850861 | 10.149139 | 39 
122 | 9.752534 | 9.911405 | | 9.851128 | 10.148872 | 38] 
f23 | 9.762712 | 9.981315 | 9.851396 10.148604 | 37 
124 | 9-762889 | 9.91 1226 | | 9.851664 | 10.148336 | 36 
25 9.763067 | 9. 911136 | 9.851931 10.148069 351 
26 9.763245 | 9.911046 | | 9.852199 | 10.147801 | 34 
$7 | 9-703422 | 9.910956 | | 9.852466 | 10.147534 | 334 
13 | 9-763599 | 9.910866 9852734 10.147267 32 
1299.763777 | 9-910776 | | 9.853001 | 10.146999 | 31 
* 9.763954 | 9-910686 | | 9.853268 | 1.14732 3% 
s RE 2 7 + Sine. R | e 42 Tango a . 
1 5 a | . e 2 e 


— * 


reren 


— 


— 
Les. i 


£ 2 ry 


1 


"7 Je T Tall 75 ow py 7 angents. ” 


"Degree 35. 5 — 
laT "Dine: + Co-fine. I Tangent. | Gam * ; 
zo | 9-763954 | 9:910686 | | 9.853268 | 10.146732 | 3e 25 Y 
1319.764731 | 9.910596 | 93853535 | 10.146465 | 29] 
32 | 9.764308 | 9.910506 | | 9.853802 | 10.146198 | 28| 
33 9.764485 | 9.910415 | | 9.854069 | 10.145930 | 27 
34 | 9-704662 | 9.910325 9854330 10.145664 | 26 
35 1 9-704838 | 9.910235 | | 9.854603 | 10.145397 | 25| 
36 9.765015 | 9.910144 | 9.854870 10.145130 24 
37 | 9-765191 | 9.910054 | | 9.855137 | 10.144853 23 
38 | 9-765367 | 9.999963 | | 9.855404 | 10.144596 | 22] 
399.765 544 9.9092 9.855671 1 1271 
49 | 9-705720 | 9.909782 | | 9.855937 | 10.144063 | 20 
41 | 9.765896 | 9.909691 | | 9.856204 | 10.143796 | 19| 
42 | 9.766071 | 9.909601 | | 9.856471 | 10.143529 | 18 
43 | 9-706247 | 9.909510 | | 9.856737 | 10.143263 | 17]. 
44 | 9-706423 | 9.909419 | | 9.857004 | 10.142996 | 16 
45 | 9-766598 | 9.909328 | | 9.857270 | 10.242730 | 15} 
46 9-700774 | 9:999237 | 9.857537 | 19142463 | 14] 
-47 | 9.706949 | 9.999146 | 9.857803 10.142197 | 134 
48 | 9.767124 | 9.999055 | | 9.858069 | 10.141931 [ 12| 
49 | 9-767299 | 9.908964 | | 9.858336 | 10.141664 | 11 | 
591 9.267474 | 9.958873 | | 9.858602 10.141398 [201 
51 226764 9.908781 | | 9.858868 | 10.141132 9 
| 52 | 9-767824 | 9.908690 | | 9.859134 | 10.140866 8| 
53 9-707999 | 9-908599 | | 9-259400 10.140600| 7] 
$4 | 9-768173 | 9.908507 | | 9.859666 | 10.140334 | 6| 
| 55 | 9-768348 | 9.908416 | | 9.859932 | 10.140068 | 5| 
56 | 9.768522 | 9.908324 | | 9.860198 | 10.139802 | 4| 
57 9.768696 9.908233 | | 9.860464 | 10.139536] 3] 
58 | 9.708871 | 9.908141 | | 9.860730 | 10.139270 2 
59 | 9-769045 | 9.908049 | | 9.860995 | 10.139005 1 
[60 9-769219 | 9:997958 ! | 9861261 | 10. 138739 1% 
+ Co 25 ine. : Sine. + | Creme: 45 Tangent. Kas M 


"The 7 able of Sines ad To angents. NE. 


Degree 3.x 


. ＋ 


Ee 


Sine. 


By | 2 + 5 |M} 
5 "Degree $3- £08, „„ 


— Sine I Gee. | T Tangent. || 
Þ © [ 9. 769219 | 9.907958, | | 9. 861261 | 10. e 
1 42 
| 1 | 9.769392 | 9.907866 |. |. 9.861527 | 10.138473 | 59 | 
29.769566 9.907774 | | 9.861792 | 10.138208 | 58 
39.769740 | 9:907682 | | 9.862058 | 10.137942 | 57 
49.769913 | 9.907590 | | 9.862323 | 10.137677 560 
ſ 5 | 9770087 | 9.907498 | | 9.892589 | 10.137411 | 55 
' 6. | 9.770260 |. 9.907406... 9.862854 J 10.137146 | 54 | 
2 | 9-770433 | 9.907314 | 9.863119 | 10.136880 | 533 
| 8 | 9.770606 | 9:907221 | | 9.863385 | 10.136615 | 924 
99.77% 9 9.907129;| 9.863650 10.1363 50 gi]. 
10 9.70952 9.90707 | | 9.863915 | 10.136085 | 50 
11 | 9.771125 | 9.996945 | || 9.864180. | 10.135820 |. 49 | 
q 12 | 9.771298 | 9.906852 | | 9.864445 | 10.135554 | 48 
r3 | 9-771479 | 9.906760'] | 9.864710 | 10.135289 | 47]. 
14 | 9.771643 | 9.906667 .| 9:864975 | 10.135024 46 
[Eg | 9-7p1BLg | 949005744 | | 9:805240] 104234759 | 45. 
16 | 9.771987 | 9.906482 | | 9.865505 | 10.134495 | 44 
(7 | 9772159] 9.506350 9.865770 10. 134230 434 
18 9.772331 9.996296 | | 9.866035 | 10.133968 42 
room] | 86cs| rotors | enf. 
20 | 9.772675 9.906111 9.866564 10. 133436 40 
| 21 9.772847 |. 9.900018 £19, 56820 | 10. 133171 | 39] 
| 22 | 9.773018 | 9:905925 | | 9.867094 | 10.132906 | 38 
{23 9.77319 | 9.905832 | | 9:867358 | 10.132642 | 37 | 
| 24 | 9:773301 | 9.905738 9.867623 | 10.132377 | 36] 
| 9: 773533 | 9:995645. 1:1 9: 807887 16:v32113 | 35 f 
126 9.773904 9.905552 | 9.868152 | 10.131848 34 
I 27 | 9:773875 9.905459 9.868416 10:131584 | 33 | 
; 284 9.774046 9.905365 -| 9.868680 | 10.131320 32 
299.7742179, e 10.131055 310 
| 321 9:774388 | 9:905179 | | 9. 869209 | 10:130791 30 


8 


we. — W a _ 


= * 


A 


* e . 3 


0 wy 


2 5 7 M of + Gren "and Ta ingots — 


CEC. REO — 


" Degree 0 


. £ ws 72 
| 4 M 


[ = 


©} Go fie. 


E Tangent. Þ 


"Cr. I p 


fol 9.774388 | 9-995179 | | 9:869209 | 10.130791 | 30 


9.774558 
9.774729 


9.775070 


9. 775249 


9.774899 


9.904992 
9.904898 


| 9.905085 | 


9 904804 || 
9:904711 |. 


9.859475 


9.869737 


9 8700 
9.870265 
9.870529 


10.129735 
10.1 29471 


10.130527 
10.130263 


10. 129999 


| 9: 775410. 
19775580 

9.775750 
9.775920 


9.7700 


9.904523 
9.904429 
9.904335 


9.904617 


9.870793 


19.871057 
9.871321 
9.871885 
9.904241 | | 


9.871849 


10.1 29207 
10.128943 
10. 128679 


10. 9.128151 


10. 128415 


9. 776259, 
| 9-776 6429. 
9.77698 


9.776768 
9.776937 


9. 903955 
9.903864 


9.904147 T: 
9.904053 


9.872112 
9.872376 
| 9.872040 | 
9.872903 
4 9:903770 - SY 


9- 873107 | 


10. 127888 194 

10.127624 
10.127360 
10. 127097 ö 
10.126833 11 


9.777106 


9.777275 
9.777444 
9.777613 
9:777781 | 


"= 


9: 903676 
9.903581 


9-993 295 


| | 9873430 
49.87 3094 | 
9. 85557 
9. 
| | 9.874484. 


9.993486 | 
9. 993392 : 


874220 


10.126570 1 
10. 126306 [1 
10.126043] 1 
10. 125780 
10. 25516 5 


| 9.777950 | 
9. 7781 19 
9.778287 
9.778455 

9.778623 


9.903013 


9.903203 
9.903108 


9:992919 | - 
9. 2 | 


| 9.874747 | 
| 9.875010 


| 9: 875273 


9.875536 


9.875799 


10. 125263 | 


10.124990 


10.124727 


10.124464 
10. 4 . 


— R 8 . x . 
* * n a TN 2 8 Jon > ; : 


9.778792 | 
9.778900 
9.779127 
9.779295 
| 9-779403 | 


9. 992349 


9.902729 | | 
9.902634 
9.902539 


9.576589 
9.902444 


9.876063 
9.876326 


9.87 6851 


19. 877114 


10. 123937 . 
10.123674 
10.123411 
10.123149 
„ 10. 122880 1 


2 Sine. 


1 4 . Cos. fie. g 


—.— +2 


5 . 12 Jeng. + Tangent. 12 


— 8 — 


, 


7 be ' Table 7 Sines and 9 7. ——— | . 
eee Degree hate _ 
M | Sine. T "Co e. | | Tangent. 1 eg. 13 
.o] 9-779463 | 9.902349 | | 9.877114 | 10.122885 5 1 
19.779631 | 9.902253 | | 9.877377 | 10.122623 | 59 
29.779798 8 9.877640] 10.122360 58 
319729955 9.902063 | 9.877903 | 10.122097 | 57 | 
| 4 | 9.780133 | 9.901967 | | 9.878165 | 10.121834 56 | 

{ 5 | 9-780300 | 9.901872 | | 9.878428 [10.121572 55 
| 6] 9.780467 | 9.901776 | | 9.878691 | 10.121309 | 54 | 
| 7 | 9-780634 | 9.901681 | .| 9.878953 | 10.121047 | 53 | 
{| 8] 9.780801 | 9.901585 | | 9.879216 | 10.120784 | 52 
| 9 | 9-780968 | 9.901489 | | 9.879478 10.120522 51 
_ [101 9.781134 | 9.901394 | | 9.879744 | 10.120259 | 50 
11 | 9.781301 | 9.901298 | 9.880003 | 10.119997 | 49 | 
12 4 5 oj 9.901202 | | 9.880265 10. 11973448 
13 | 9.781 9.901106 | | 9.880528 | 10.119472] 47 | 
14 Saas 9.901010 | | 9.880790 | 10.119210 46 | 
15 9.781966 9.900914 | | 9.881052 | 10.118948 45 
; 16 9.782132 | 9.900818 | | 9.881314 | 10.118686 44 | 
117 | 9.782298 | 9.900722 | | 9.881576 | 10.118424 | 43 | 
118 3 9.900626 | | 9.881839 | 10.118161 42 | 
19 | 9.782030 | 9.900529 | | 9.882101 | 10.117899 | 41 | 
20 | 9782796 | 9:900433 | 9.882363 | 10. 117637 149] 
21 | 9.782961 | 9.900337 | | 9.882625 | 10.117375 | 39 
22 | 9.783127 | 9.900240 | | 9.882886 | 10.117114 | 38 | 
23 9.783292 | 9.900144 | | 9.883148 | 10.116852 | 37 | 
| 24 | 9.783457 f 9.900047 | | 9.883410 10. 116590 36 
25 19.783623 | 9.899951 | 9.883672 | 10.116328\} 35 | 
|26 | 9.783788 | 9399854 | 9.883934 | 10.116066 | 34 | 
127 1 9-783953 | 9-899757 | | 9884195 | 10.115805 | 33 
1289.784118 | 9.899660 | | 9.884457 | 10.115543 | 32 
_ [29] 9.784282 | 9. 399503. 9.884719 10.115281 | 31 
> 30 | 9-784447 ! 9.899467 | | 9.884980 | 10.115020 | 30 | 
| — 2 L Sine. N 1 — 1 — M 
j Degree Ry 5 50 8 


5 3 


| g 


M 


2 be Ta a TT 8 2 T angents. 


Degree 37. 


T- "Eine: 


3 — 


|] Ta | 


Cong: | . 


ö 9. 784612 
9.784776 
9.784941 


N 9.785105 | 


9. 785269 | 


9.899370 


9.899078 


9599273 ca 
9. 9991751 


9.898981 | 


9.885242 | 


9.885 503 


9.885765 


9.886026 


| 9.886288 | 


10.114497 


10.113974 
10.113712 


29 5 

28 

10.114235 
| 


9. 785433 | 


9.785597 
9.785761 
9.785925 | 
| 9.786088 


e 


12 — 


9.898884 
9.898787 
9.898689 
9.398592 | 
9.598494 


| 5-8 


9.886549. 


9.880810 


| 9.887072 
9: 097333 
87594 | 


10.113451 
10.113190 
10.112928 


10.112667 


10. 112406 


| g 786252 | 
9.786416 
9.786579 
9.786742 
9.786906 


9. 298397 


9.898006 


9. 22 299 | | 9: 
9.898201 | 
9.898104 | 


| 9-887855 


888116 


9.888377 
9.888638 


10.112146 


10.111884 
10.111623 
10. 111362 


10.111101 


9.787069 
9.787232 
9.787395 
9.787557 


9.787720 


9.8978 10 


9.897908 | 


9.897712 | 
9.897614 
9.897510 |. 


2 


9.889160 
| 9.889421 

9.889682 | 10.110318 | 
9.8594 
890204 


10.11 0840 1 
10. 110579 


10. 110057 


10. 109790 


{ 9.788208 


9.788370 


2 


9.788532 


| 9.787883 | 
9.788045 


9.897418. 


9.897123 


9.897320 | 
9.897222 | | 
3 


9.897025 


| 9.890465 
9.890725 


9.890986 | 
9.891247 
9.891507 


10.109535 
10. 109275 
10. 1090144 
10.108753 
10. 108493 


9.788856 
9.789018 


9.788694 | 9.8969 


| 9: 789180 


9.789342 


9.896926 
9.896828 


9896729 
9.896631 


1 890532 | 


| 


9.891768 
9.892028 


9. 282273 | 
2 892549 


19. 892810 5 


10.107711 


10.107451 
10. 107190 * | 


| 10.108232 | 
10. 107972 : 


T7 Sine. 


| | Corfine. 


Dogs $2. 


NE 1 Comp. | Tangent. 2 


— 12 9. 784477 9.899467 1 9.884980 | 10.115020 | 30 5 
| 10.114758 


— x > Lo” 


[2 | 


REY —2 


f 


” Sa 


Pow 4 


"The Tall * Sow and — 5 


Degree 3 8. 


e 


FT "TK. 9 | Fagan | . 1 


9 9.7 om | 9.896532 | | 9. 892810 | 10.107190 | 6e 60 


2 


9.789504 | 9.896433 | E | 10.106930 | 5 
9.789665 | 9.896335 | | 9.893330 | 10. 106559 
| 9.789827 9.896236 | 9. 393 591 | 10. 106409 
| 9-789988 | 9.896137 | | 9. 893851 10. 106149 5 
9.790149 | 9.896038 {19 894111 | 10.105889 | 55 
9.7903 10 9-895939 | 9.894371 | 10. 105628 
9.790471 | 9.895840 | | 9.894632 | 10.105368 
9.790632 9.39587, 19.894892 10. 105108 
9.790793 9.895641] | 9.895152 | 10.104848 


10. 104588 


9.791115 
D 


9.895542 [9.898412 
9.895443 | [9.895672 
9-395343 | | 9-595932 | 


10. 104328 


10. 104068 


27 9.893845 9.899827 10.100173 
28 | 9.793832 | #893745 | | 9.900086 | 10.099913 
29 | 9:793991 | 9.893645 | | 9.900346 | 10. 995654 N 
12224. 2 — 935441 | 9980005} 10.099895 } | 


| 9-793513 | 9. 
9.793673 | 9.8 


6 | 9.899568 | 


13 | 9.791430 | 9.895244 | | 9.896192 | 10.103808 | 
"4 | 9-791596 | 9.895144 | | 9.896452 | 10.103548 |. 
[15 © 9-791756 | 9895045 | | 9-896712 | 10.103288 | 45 
$6] 9-791917| 9-394945 | | 9-896971 10.103028 
1179.792077 9.894846 9.897231 10. 102769 
1418 9.792237 9.894746 9.897491 | 10. 102509 42 
1199.792397 2 9.897751 10. 102249 41 
201272218. [9.898970 [1.10199 
| 21 | 9.792716 | 9.894446 | | 9.898270 10. 101730 
| 22 | 9-792870 | 9.894345 | | 9.898530 | 10. 101470 
23 9.793035 9-894246 | | 9.898789 | 10.101211 | 37 
1249.793195 9.894146 | 9.899049 10.100951 | of 
25 | 9-793354 | 9-894046 | | 9.899308 | 10. 100692 | 35; 


10.100432 | 344 
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Degree 38. 


MT "Sine. T Cor e. 


| ] Tangent. || Go. Lang. $5 


30 9 9 794149 | 9. 893444 | | 9.900605 10.999395 [3 30 i 


9. 794308 


9.794467 
9.794626 


9.794784 


9:194942_ 


9.893444 


9293343 5 
9.893243 


9.893 142 


9.393041 


9. 900864 


9.901642 


9.901124 
9.901383 


9.901901 


10.098876 
10.098617 


10 09913 


10.098358 
E Og009.. 


29 5 
281 


FR: --- 
26 


25]. 


9.795 10 
9.795259 
9.79547 
9.795575 
9.795733 


9.892940 
9.892839 
9.892738 


9.892637 
9.892530 | 


| | 9.902160, 
9.902678 


9.902419 


9-002937 - 
9.993190 


10.097062 


10.097839 


10.097580 


10.097321 


10.096803 


244 
«all 
22]. 
21 
20 = 


9.795891 
9.796049 


9. 796206 


9.796364 
9.796521 


9 892435 | 


9. 8224 
9.892233 
9.892132 


9. 892030 [ 


9.903455 


49.903714 
9.903973 
19.904232 
19.94% 


10.096544 
10.096285 


10. 09550 | | 


10.096027 
10. 95768 


3} Wy 
7 = 


| 9.796678. 


9.796836 
9.796993 

9.797150 
| 9.797307 


9.891929 
9.891827 
9.891726 
9.891624 
9.891522 


5. 9.90458 
| 9:-905008 | 
19.905267 
35 9.905 526 
19.905784 


10. 95 250 


10. 949 


10.594733 
10.9447 4 


63. 
I 
10 55 


9: 797464 


9797934 


| 9-798091 | « 


| 9.797621 | 
9.797777 


9. 891421 


9.906043 
9.391319 | | 9.906302 | 
9.891217 
9.891115 | 
9.891013 


9. 90656 


9.906819 
9.297977 


1.094215 
10093957 ; 
10.093698 
10.093440 

10.09 318110 
10.092923 | : 


2 9.890911 


9.890809 
9.89077 
9.890605 


Z 2. . — 


9.907336 
E 9907594 


54 907852. 
9.908111 


10. 092664 
10. 92406 


10.092147 
10.091889 


9.908369 | 


10. 091631 
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7 be 7 able 7 Slows al 7 angents. l 3 


Degree 39. 


T Co-fne. | | Tangent. * 


M | Tins. Teig. 4 5 
1 | = 798872 | 9.890503 | | 9.908369 10. 997637 1 bo 8 
29.799528 | 9.850400 | | 9.908627 | 10-091373 | 59 |. 
29.799184 9.890298 | | 9.908886 | 10.091114 | 58 | 
1349.799339 9.890195 | 9.909144 10.090856 | 57 
| 4] 9799495 | 9 890093 | | 9909402 | 10.090598 | 56 
|. £1 9799957 | 9.889990 | | 9-909660 | 10.090340 | 55 
| 5 | 9.799806 9.889888 | | 9.909918 | 10.090081 | 544 
1719.799961 9.889785 | 1990p 10. 089823 533 
89.800117 | 9.889682 | [9.910435 10.089565 52 
99.800272 | 9.889579 | | 9.910693 10.089307 51 | 
10 9.800427 9.889470 | 1222 10.089049 50 
| 11 | 9.800582 | 9.889374 | | 9.911209 | 10.088791 | 49 
{12 | 9.800737 | 9.889271 | | 9.911467 | 10.088533 | 48 
{| 13 | 9.800892 | 9.889167 | | 9.911724 | 10.088275 47 | 
{ 14 | 9.801047 | 9.889064 | | 9.911982 | 10.088017 | 46 
| 15 | 9.801201 | 9.888961 | | 9.912240 | 10.087760 | 4, | 
116 9.801356 9.888858 1 9.912498 | 10.087502 444 
17 | 9.801510 | 9.888755 | | 9.912756 | 10.087244 | 43 | 
Þ 18 | 9-801665 | 9.888651 | | 9.913014 | 10.086986 | 42 | 
}19 | 9.901819 | 9.888548 | | 9.913271 | 10.086729 | 41 | 
20 | 9.801973 9.888444 19913529 [ 10. 08647 1 40 
{21 | 9.802127 | 9.888341 | .| 9.913787 | 10.086213 | 39 | 
122 . 9.888237 | [9.914044 10.085956 38 
123 9.802435 | 9.888133 | | 9.914302 | 10.085698 | 37 | 
1 24 | 9.802589 | 9.888030 | | 9.914560'|] 10.085440 | 36 | 
24 | 9.802589 | 9.888030 | | 9.914560 85440 | 36 
25 9.802743 | 9.887926 | | 9.914817 | 10.085183 | 35 
| 26 | 9.802897 | 9.887822 | | 9.915075 10.084925 | 34 | 
{27 } 9.803050 | 9.887718 | 9.915332 10.084668 | 33 
| 8 | 9.803204 | 9.887614 | | 9.915590 | 10.084410 32 
129 9.803357 | 9.887510 | | 9.915847 | 10.084153 | 31 | 
3 $-803510. - $-882409/ |_| g:930104.1 10083895 f 30] 
! St 2 fone. 1 Co-tang. | — LM M IE 
1 3 + Degree $8. 5 | 


. , E be T: ae 7 Sine and Ta angents 


| Degree 39- 


19 Sine. 


T E fone. 1 angent. TH Cota, 1 


f 20 | 9. 55570 | 9.887406 | | 9. 916104 10. 083895 | 30 ; 


9.803664 
9.803817 


9.804123 


9.803970 
[ 9804276 | 


9. . 887302 9.916362 10. 083638 | 
9.887198 | | 9.916619 | 10.083381 
9.887093 | | 9.916876 | 10.083123 
9.886989 
9.886884 | | 9.917391 | 10.082609 2 


3 | 9:917134. | 10.082866 


9. 804428 


1J 32.804587 
4389.804734 9. 
1399.804886 

140 9.805038 


9.886780 | | 9:917048 | 10.082352 
9.886675 | | 9.917905 | 10.082094 | 
880571 | | 9.918162 | 10.081837 

9.886466 | | 9.918420 | 10.081580 
9.886361 | J 9.918677 | 10. 081323 


9. 805 191 
19.805343 


— 9.805495 | 9. 
4449.805647 
9. -$05799 19. 


| 9.886257. 5 9.918934 10.081056 
19.886152 4355 10.080809 | 1 
4 | | 9.919448 | 10.080552 | 1 
9.885942 | | 9.919705 | 10.080295 | 1 
5 9.919962 10.080038 F 


| 9.805951 
9.806103 


9.800254 


[49 9.806406 
_ | 59 | 9.805557 


9.885732 | | 9.920219 | 10 97975 14 
49.885521 9920733 10. 079267 12 

9.885416 | 9.920990 | 10.079010 
9.885311 | | 9.921247 |. 10.078753 


| 52 | 9.806860 
3 | 9.807011 


[5549807314 


9. 806709 | 


9.885205 | | 9.921503 10.078496 
9.885100 | | 9.921760 
9.884994 J 9.922017 10.077983 * 
9.884889 | 9.922274 | 10.077726 
9.884733 | [9.922530 | 10.077469 


Z 


10.078240 | 


9.807 1 
9.807917 


$-207454 N 


19. . | 


9.884677 | | 9.922787 10. 077213 5 
19.884572 | 9.923044 | 10.076950 | 

| 9807706 | 9.884466 | | 9.923300 | 10.076699 | 
9.884360 | | 9.923557 | 10.076443 | 
* 19. 923815 10.076186 


EE . me. 
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E ve Tal able Lf Sines and 7 angents. 5 x 
1 TW=_z - 
1M . "Eine. T "Gi e. | | Tanger 7 Gray. * F< 
| o[ 9. 808067 19. 884254 | | 9: 923873 | 10. 076186 | 60 3 
: 1 9.808218 | 9.884148 9.924% 10.075930 | 50% 
| = | 9-808368 | 9.884042 | | 9.924327 | 10.075673 | 58h. 
1319.808519 9.883936 | | 9.924583 f 10.075417 | 57þ 
- | 4 | 9808669 | 9.883829 | | 9.924839 | 10.075160 36 
1 5 151 9.808819 | 9.883723 L 2.250951 10. 074904 55 ö : 
14619. 808969 | 9.883617 | | [ 9.925352 | 10. 074647 | 54]. 
| 7 | 9.809119 | 9.883510 | | 9:925009 | 10.074 39t | 53 
8 | 9.809269 | 9.883404 | | 9.925865 | 10.074135 | 52] 
| 9 | 9-809419 | 9.883297 | | 9.926121 1,7387851 
(22 | 9:809509 | 9.883191 | . | 9.926378 | 10.073622 [50 
f 11 9. 809718 9.883084 : 9.926634 | 10. 073360 | | 49] 
412 9.809868 9.882977 9.926890 | 10.073110 | 48 
þ:3 | 9.310017 | 9.882871 | 9.927147 10.072853 471 
24 | 9.810166 | 9.882764 | | 9.927403] 10.0% 59746 
115 9.810316 9.882657 | | 9.927659 | 10.072341 1451 
#16 | 9.81046; | 9.882550 | | 9.927915 | 10.072085 44 
215 | 9. 810614 9.882443} | 9.928171 | 10.071829 431 
418 9.810763. 9.382330 | | 9.928427 | 10.071573 | 424 
| 19 | 9.810912 9.882228 | | 9.928683 10.071317 7 
20 2310861 | 9.882121 | | 9. 928940 10.071060 | 40 
1211 9.811210 | 9.882014. EE 9.929196 | 10.070804 13914 
{22 | 9.811358] 9.881907 | | 9.929452 | 10.070548 | 388 
23 9.81156 9.881799 | 9.929708 10.070292 | 37 
124 | 9811655 | 9.881692 | | 9.929964 | 10.070036 | 36] 
[25 1 9: 811804 9. 881584 | 1 9.930219 10. 69781 35 Ef 
[25] 9.811952 | 9.881477 | | 9.930475 | 10.069525 | 34 | 
>= - 1-87 4 G-S18100 | „881369 9.930731 10.069269 33 
128 9.812248 J 9.881261 | 9.930987 10.069013 7 7 BY 
[29 | 9.812396 [omg | 9.931243 |] 10.068757 | 21] 
[321 9812544. Arn IP | 9:931499 | 10.068501 | 30 | 5 
. ad. C. = 70 Sine. T 15 — 1 Tongs 1 A | 5 
4 —— 2 Ii I : 


r 00000T0T0T0T0T0TCTC0 CE EE ES 


1 be 7 able . Sar and 7 


Degree 4. 
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T Cone, 


[ | Tangent, ＋ 


Gy: BE 5 


4 9.57254 9.881045 | 19:931499 10.068501 30% 


9.812840 
9.812988 
| 9913135 1 


| 9.812692. 


9.880937 
9.880721 


9.813283 


9. 880829 49.932010 


| 9.932266. 
9.880613 | 
9.880505 ] 


9.931755 


9932522 


10.068245 


10.067989 


10.0034 


9232778 


10.067478 


10.067222 


E 


| 9.813430. 
9.813578 
9.813725 


9.813872 
19.814019 


9.880289 


9.879963 


9.880397 | | 


9.933033 


19933289 
9.880180 | 


9.880072 | 


9.933545 


9.933800 


9. 934950 


10.066967 
10.066711 
10.066455 
10.066200 


10.065944 


1 


1 


9.814166 
19.814313 
9.814460 
9.814607 
1.814753 


9.879855 
9. 879037 | 
| 9.879420 


9. 879529 5 
19.935333 


— 


3 2 934311 


9.934567 
9.935078 


10. 05688 
10.005433 
19.934822 
10. 85% 
10. 064666 | 


10.005177 | 


> | 9.814900 | 
| 9.815046 | 
9.815193 
9.815339 


19.815485 


9.879371 | 
19.879202 
9.879093 
9.878984 E 
9.878875 | 


4% 935589 | 


9.935844 


9.936100 


9. 936875 
9.936610 


10.064411 | 1 
10.064156 | 13 
10. 06390012 
10.063645 
10. 063389 | 1 


1 9.815631 
9.815777 
9.815923 


9.816069 


9.816215 


9.878547 
9.878438 
9.878328 


9.878766 | | 
9.878650 | | 9.937121 
J 9:937370. 
9.937632 
19.937887 


— 


9.936866 


K 
— 


$ 10, 063134 = 
10.062879 
10.062623 
10.062368 
10. 0621134 


— — 


1 a 


| 9.816361 | 
9.816506 


9.816652 
| 9.816797 | 


9.816943 


9.878219 
9.878109 
9.877999 ][. 
9.877890 | | 9. 


9. $77799. 


| 9.938142 


19. 939397 


10.061858 75 
10.061602 
10.061347 
10.061092 
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2 ”M Tab able 0 if Sines and Tay gents 


Degree 41. 


1 


T _ 


] Co-/i Te. 


1 4; Tangent. U Gran. 


2 816943 |-9- $77780 | 19.939163 | 10. 060837 16 bo 5 


„ n 


| 9.817088 
9.817233 


9. 817378 


| 9.817523 | 
9.817668 


9.877670 


9.877560 
9.877450 
9. 4e 
9.877230 


15 


9.939418 
9. 939073 | 
9.939928 
9940183 
1224438 


10.0605 82 
10.060327 


10.060072 


10.059817 


10.059562 


9.818103 


9.818247 
9.819392 


9.817813 
9.817958 


9.877120 


9.876789 


9.877009 
9.876899 


9.876678 


9.940693 
9.940948 | 


9.941203 
9.941458 
9941713 


10.099307 
10.059052 : 
10.058797 | 52 

10.058542 
10.058287 


19.818536 
9.818681 9.876457 
9.818825 
9.818969 
19.819113 


9.870347 | 
9.876230 


9.870125 | 


9.876568 


e 


ä 


9.941968 
nenn, 
9.942478 
99 
9.942988 


10. o 8032 


19.057777 
ene IE ag 
10.057267 
10. o, 


9.819257 
9.819401 
9.819545 
9.819689 
19.819832 


RT 
9. 87 5904 F 


9. 858595 


9.87568 


9.87557 | 


9.943243 
9.943498 
9.943752 
9. 2 
2 944262 


10.056248 


10.055993 
10. 055738. 


10. 056757 | 
10.086502 


19.819976 
9.820119 
9. 820263 
49. 820406 


12.520549 


9.875459 


— 


9.944517 
9.875348 
9.875237 
9.875125 

9. 87 5014 | 


10.055229 


10. 05 5483 5 
9.944771 
9.94502⁰⁵ 
9.945281 
1:9-945535, 


10.054974 
10. 054719. [ 
10.054404 ? 


| 9.820693 
| 9.820836 
9.820979 
9.821122 
19.821264 


9.874903 | 
9.874791 
9.874670 
9.874568 


9.874456 


9. 945799 | 
9.949045 
19. 940299 8 
E 915 8 


10. 054210 


10.053955 
22 0 
10. 53446 
10.053192 


25 Ls ne 
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Sine. | 


F: T Co- tang. | Tos 13 M 8 . 


5 — 55 5 


KT. 


8 "The Table ＋ d and. EY „„ 
. | . eee Degree 41. | | | 
Mx Sine. 5 T fone. | | Fan 15 & ane. 8 | 4 

1309. 821264 l 9. 874476 19.946808 10.053192 | 30. F | 

[37 HEE 9874344 : | $947063,1 1.052937 5 * 

24 S 17110 21281 

35 5 2105 3 . 93455877 10 = 28 27 

| | | 9.947572 | þ 524 27 £ 

[34 | 9821835 | 9.874008 | -| 9.947826 | 105277326 

: 135 | 9.821977 | 9.873896 EL 9.948081 10.051919 25 

FED 

| | 4 | 121 

[„ 1 1} 9945844 | 10.051150 f 22k 

39 9-822540 | 9-87 3447 | | 9-249999 | 1.05% 214 

40 | 9.822088 | 9. 873335 | 1 9:949353 þ 10050047 E 

: 8 rental | 5 2 | . 949607 } . 

19} 3110 | | 9.949862 | 10.050138 [ 18]. 

_ [43 | 9823114 | 9.872998 | | 9.959116 | 10.049884 17 5 

1 $23255 | 9. 2125 | | 9. 950379 | x0. .049030 16 Z 

[45 1 9-823397 | 9.872772 9.95025 10.039375 '5] 
45 9.823538 | 9.872659 | | 9.950879 | 10.049121 | 14 | 

[47 1 9-$38968.| 9.872546 | 9-951133 | 10.048867 | 13 

148 9.823821 9.872434 | | 9.951388 | 10.048612 | 12 | 

| 40 9.823962 9 9.872321 | | 9.951642 | 10.048358 | it. 

450 | 9.824104 | 9.872208 | |} 9.952896 | ra.og8104 | 10 

[51 | 9.824245 | 9.872094 | | 9.952150 10.4788 9 

15219 . 70 | 2371855 38 0577707 8 

50 E 222% 2 1 4760 6 

| ! *. | | : + 47 7 5 

155 | 9-824808 | 9.871641 | | 9.953167 10.045833 5] 

5⁵ 9.824943 | 9-871528 1 9952852 10.455794 

57.828090 | 9.871414 | 9953675 [046325 3 

458 988230 9.7173, 3.553539 10. Set | 2] 
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